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Since the COVID-19 pandemic, many universities are increasing offerings of asynchronous
online courses, including encouraging the modification of existing courses into an online
format. With a move from in-person to online course delivery comes the challenge of
maintaining and creating new ways of promoting student motivation and engagement to
facilitate their attainment of course learning goals. This paper discusses the development and
impact of an instructional intervention made in two large-enrollment active learning
introductory courses at a Canadian university that were transformed to an asynchronous
online course modality during and after the COVID-19 pandemic. In-class activities were
redesigned based on best practices in online teaching into weekly low-stakes, formative
“class engagement activities” (CEAs). The study used a mixed-methods research design to
understand the impact that CEAs have on student motivation, engagement, and perceptions
of learning. Results demonstrate that despite the low grading weight of the CEAs, the
activities achieved high levels of student engagement, which impacted final exam
performance, motivation to learn, and a perceived deeper understanding of course content.
We conclude that CEAs are a relatively low-effort strategy for instructors to engage students
in their course materials in the asynchronous online course environment and recommend
best practices for incorporating these assignments into course design.

KEY WORDS: class engagement activities (CEAs), course design, active learning,
instructional strategies, COVID-19 pandemic

1. INTRODUCTION

Since the spring 2020 pivot to emergency remote teaching, our Canadian institution actively
encourages instructors to increase asynchronous online and blended (part asynchronous
online, part in-person) course offerings for students. Consistent with shifting modality
preference trends in higher education (Burns, 2023), this push is in part due to post-COVID-
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19 pandemic student and instructor demand for more flexible course delivery methods; the
results include rapidly growing enrollments in asynchronous online courses. For example,
some faculty members are building new courses to take advantage of this modality shift,
while others are seeking ways to effectively and efficiently modify in-person courses into the
online learning environment—a common challenge worldwide in the postpandemic higher
education landscape (Ahshan, 2021; Daniels et al., 2021).

Engagement and motivation are two critical pedagogical aspects of student learning. Notably,
it can be challenging to motivate students and keep them engaged in asynchronous online
courses (Bridges et al., 2023; Randi & Corno, 2022; Wegmann & Thompson, 2013).
Research on self-regulation and motivation in learning has been influential in understanding
student success in online environments, wherein learners must manage their time, set goals,
and stay motivated with less external structure. Zimmerman's (1989) social-cognitive model
of self-regulated learning (SRL) emphasizes the importance of metacognitive strategies and
self-efficacy, both critical in online settings where instructor guidance is limited. Furthermore,
Pintrich (2003) suggests that motivational constructs like task value and goal orientation are
highly relevant for maintaining engagement in asynchronous formats. Based on these
learning implications of SRL, we conceptualize student engagement here according to three
components of engagement widely discussed in the literature: behavioral, cognitive, and
emotional (Fredricks et al., 2004). Behavioral engagement is related to how students engage
with learning activities; cognitive engagement relates to how students think about their
learning; and emotional engagement relates to how students feel about their learning (Fuller
et al., 2018). We thus define student engagement in the present context as the enthusiasm
and excellence of participation in class learning activities (Wegmann & Thompson, 2013).

It is well established that active learning increases engagement and improves student
performance in face-to-face STEM classes (Freeman et al., 2014), including narrowing
performance gaps for underrepresented students (Theobald et al., 2020). Active student
engagement has also been found to correlate positively with student performance and
satisfaction in online courses (Prince et al., 2020). As readers may recall, during and
immediately following the period of emergency remote teaching, education research revealed
that student engagement in online courses declined when compared to face-to-face courses
(Walker & Koralesky, 2021; Wester et al., 2021). Within online courses, students were more
highly motivated by synchronous course components (Walker & Koralesky, 2021).
Consequently, we were interested in implementing active learning strategies that promote
motivation and engagement in asynchronous components of an online course.

One strategy to increase student motivation and engagement in online courses is through
frequent low-stakes assessments (Casselman, 2021; Cavinato et al., 2021; Dennis et al.,
2007; Holmes, 2015; Prince et al., 2020). Low-stakes assessments are assessment activities
that occur relatively often within a teaching term and have minimal consequences associated
with the student's grading outcome. These assessments are designed to be formative and
support student attainment of learning goals, including for nontraditional students in early
years of university (Sambell & Hubbard, 2019). Frequent low-stakes assessments are often in
the form of testing, which can incentivize participation and enhance engagement (Schrank,
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2016). Vaessen et al. (2017) found that while frequent testing can increase study motivation
in students, it is not perceived by students as important to their learning process and can also
lead to negative effects such as stress and lower self-confidence. Vaessen et al. (2017)
suggest that being transparent with students about the purpose of the assessments can be a
way to mediate the negative effects. Similarly, Prince et al. (2020) highlight that clearly
communicating expectations to students about how to achieve active engagement is crucial
in the online learning environment. In terms of assignment structure, higher levels of
motivation are associated with assignments that facilitate learner autonomy, social
interaction, personal interest, and practical utility of the task or real-world applications (Barua
& Lockee, 2025; Ismailov & Ono, 2021; Kessels et al., 2024; Martin & Bolliger, 2018; Pintrich,
2003).

This paper discusses the development and impact of an instructional intervention made in
two large-enrollment introductory courses in geography and environmental science at a
Canadian university. These courses were transformed to an asynchronous online course
modality during and after the COVID-19 pandemic: EVSC 100 (Introduction to Environmental
Science) and GEOG 104 (Climate Change, Water, and Society). EVSC 100 is a science
course with an enrollment of approximately 200 students, and GEOG 104 is an
interdisciplinary course with an enrollment of approximately 300–600 students, depending on
the semester. Both courses were taught with active learning pedagogy (Bridges et al., 2023)
in the original face-to-face versions, with frequent in-class activities that encouraged and
incentivized student engagement and facilitated student achievement of learning outcomes.

When transitioning the courses online in 2020, the prior in-class activities were redesigned
based on best online teaching practices into weekly “class engagement activities” (CEAs)
withing the Canvas Learning Management System (LMS). CEAs are brief, yet challenging,
low-stakes assessments that ask students to engage with the week's materials in varied
ways. They can include short quizzes, discussions, reflection exercises, problem solving,
creative expressions, and application of course concepts to their lived experience. The CEAs
are strategically designed to incorporate three main components of motivation: support
students' control of their learning; provide opportunities to link the content to their personal
experience; and foster self-efficacy (Pintrich, 2003). The activities purposefully link to one of
the weekly course learning goals and incrementally build through the revised levels of
Bloom's taxonomy (Krathwohl, 2002) throughout the semester as students gain knowledge
and confidence in their work. As low-stakes assessments, CEAs are graded for effort and
completion. Together, they are cumulatively worth between 6 and 10% of the final grade,
depending on the course. CEAs are introduced to students as opportunities to dive deeper
into and think critically about an aspect of the weekly material, and this framing is reinforced
throughout the course.

There are 12 CEAs throughout the 13-week semester, and the student's two lowest CEA
grades are purposefully “dropped” at end of term. This effectively means that students can
choose 10 out of 12 CEAs to complete; however, they are encouraged to complete all of
them. Recognizing that instructor–student interaction and feedback is an important
determinant of engagement (Czerkawski & Lyman, 2016; Kelsey & D'Souza, 2004; Martin &
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Bolliger, 2018; Muir et al., 2019), formative feedback is provided on each CEA by the
instructor and/or graduate teaching assistant(s), either to individual students or as overall
feedback to the whole class.

This research project spanned three semesters of the 2020/2021 academic year, when
courses were moved online (i.e., EVSC 100: summer, fall 2020, summer 2021; GEOG 104:
fall 2020, spring, summer 2021), with the goal of measuring impact of CEAs on student
motivation, engagement, and learning.

2. METHODS

This study used a mixed-methods research design (Creswell & Plano Clark, 2011). To
understand the impact CEAs have on student motivation, engagement, and perceptions of
learning, we administered a postcourse survey in EVSC 100 and GEOG 104 in the summer
2021 semester. Survey completion was incentivized with a chance of winning one of two
randomly drawn $50 cash prizes in each course. The questions were modified from a
validated survey to measure self-reported engagement (Fuller et al., 2018). The survey asked
students to rate pairs of items representing three components of engagement (i.e.,
behavioral, emotional, and cognitive; Table 1) on six CEAs in each course. The items were
rated on a five-point Likert scale ranging from “strongly agree” to “strongly disagree.” Ratings
were analyzed with respect to engagement (Fuller et al., 2018). The six CEAs represented
the range of cognitive levels in the revised Bloom's taxonomy (Krathwohl, 2002) (see
Table 2). Two additional researcher-developed questions were added to the survey. One
question asked students to report the average length they spent on the CEA each week, and
one open-ended question was “Do you feel that completing the CEAs impacted your learning
in the course? Please explain.” We coded answers to the latter question through an iterative,
inductive process of thematic analysis (Braun & Clarke, 2006) with respect to elements of
engagement and learning that emerged from the responses.

TABLE 1: Postcourse self-reported engagement survey items relating to CEAs

Engagement
Component Item Pair

Behavioral 1. I devoted my full attention to this
activity

2. I pretended to participate in this
activity (i.e., wrote a rushed answer
without really thinking about it)

Emotional 3. While doing this activity, I
enjoyed learning new things

4. While doing this activity, I felt
discouraged

Cognitive 5. This activity really helped my
learning

6. In completing this activity, I tried
a new approach or way of thinking
about the content
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TABLE 2: CEAs represented in the survey by course and alignment to the revised Bloom's
taxonomy of higher-order thinking levels (Krathwohl, 2002)

Bloom's
Level

GEOG 104 CEAs (Type of
Activity) EVSC 100 CEAs (Type of Activity)

Remember
Reflecting on the Greenland Ice
Sheet System
(recall/reflection)

Nitrogen Pollution Solutions – N
Footprint Calculator
(recall/simple calculation/reflection)

Understand
Vulnerability & Adaptation: Why
does Local Context Matter?
(research & reflection)

Deforestation Solutions
(research & online discussion)

Apply
Investigating Earth's Energy
Balance (application of lecture
concepts to a spreadsheet
calculation & interpretation)

Ocean Acidification, Biosphere Integrity,
and Climate Change Links (drawing
connections among course topics)

Analyze Are We Water Secure in Canada?
(case study analysis)

Could Aerosols Be a Climate Change
Solution?
(reading synthesis & analysis; online
discussion)

Evaluate
Climate Change Myth Busting
(using evidence to evaluate and
debunk climate change
misinformation; online discussion)

Correcting Climate Change
Misconceptions (using evidence to
evaluate and debunk climate change
misinformation; summary)

Create
How Can We Best Communicate
Climate Change?
(creating a communication plan for
different audiences)

A Water Сycle for the Anthropocene
(drawing a hydrologic cycle that
includes representation of human
influences)

We assessed quantitative measurement of impact on student performance through a
regression analysis of CEA scores versus final exam grades for each semester the courses
were offered online between summer 2020 and summer 2021 using Kendall's tau-b
coefficient of correlation. We measured engagement quantitatively through descriptive
statistics of completion rate and average time spent on CEAs in all semesters. We analyzed
postcourse survey responses with respect to the revised Bloom's taxonomy cognitive level
(Krathwohl, 2002) of each CEA to see if there was a correlation between the cognitive level of
the assessment and engagement. We were also interested in determining whether grading
weight influenced completion of CEAs (i.e., is there a lower limit to “low stakes” that
discourages engagement?), and therefore compared the completion rate in GEOG 104
between the spring 2021 term when CEAs were worth 10% and the summer 2021 term, when
they were reduced to 6% of the overall course grade.

3. RESULTS AND DISCUSSION

There were 53 students in EVSC 100 and 90 students in GEOG 104 who completed the
postcourse survey in summer 2021, representing response rates of 41% and 34%,
respectively. Student answers to the open-ended question “Do you feel that completing the
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CEAs impacted your learning in the course? Please explain” were coded into themes using
an iterative process (Braun & Clarke, 2006) which related to students' perceptions of their
learning through completing the CEAs. Out of the 143 completed surveys, there were 141
responses to the open-ended question. Ten of those responses were limited (e.g., the student
just wrote “Yes” without an explanation) and were omitted from the analysis, leaving 131
responses to analyze. Through the coding process, six themes were identified that represent
components of learning: deepened understanding of course content; promoted motivation;
promoted active learning; gave a “real-world” application; helped guide learning; and did not
help with learning (Fig. 1). Some comments were coded with more than one theme. Themes
(i.e., components of learning) and representative student comments for each theme are given
in Table 3.

FIG. 1: Frequency of responses for each component of learning, summer 2021 (n = 131)

Students overwhelmingly reported that they believed that the CEAs helped their learning. The
most frequent themes represented in the responses related to aspects of deepening
understanding of course content (i.e., 43%) and promoting motivation (i.e., 40%), followed by
encouraging active learning (i.e., 24%), linking course concepts to the real-world and
personal experience (i.e., 22%), and helping guide their learning in the course (i.e., 22%).
Less than 5% of respondents indicated that CEAs were not helpful to their learning, usually
citing reasons relating to their low grading weight or time-consuming nature. It should be
noted that as with all surveys, there may be a self-selection bias in these responses, whereby
students who chose to complete the survey were already those who had high engagement in
the course (Bowman, 2010).
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TABLE 3: Themes identified from analysis of student responses to the question “Do you feel
that completing the class engagement activities impacted your learning in the course?” N.B.
Responses could be coded with more than one theme; hence percentages do not add up to
100%.

Percent of
Responses

Theme
(Component of

Learning)
Representative Student Responses

43
Deepened
understanding
of course
content

I found the class engagement activities to be very fun and
thought-provoking. Due to how a majority of them relied
heavily on the slides, articles, and videos of the week, I
was able to apply the information I've learned from them
towards the activities, which cemented my learning. My
favorite was the Climate Change Myth Busting activity. It
taught me that it's not just important to know that a source
is unreliable, but that it's also important to be able to
independently point out why it's unreliable using
scientifically backed information.

40 Promoted
motivation

They helped me a lot, and it was fun learning new topics
every week. The strong point for me was the length of the
activities. They were not long, hence, it motivated me to
complete each one every week.
I think that the class engagement activities helped my
learning in the course because they provide an extra way
to think about the material. It is helpful that they are graded
for effort instead of correctness because there is less
pressure which allows the activities to be more fun and
nonintimidating.

24 Promoted
active learning

I feel that they were related to each week's lecture material
but also expanding from what we learned instead of
reviewing what we already learned, as well as applying it
to real problems/analysis/looking for solutions. It was a
more active form of learning which I appreciated.
The activities presented problems related to a planetary
boundary and allowed us to explore, investigate, and apply
our own thinking. This helped improve my learning as I
was actually seeking to find solutions and make
connections that the engagement activity provided.

22
Gave a real-
world
application

Though they did contribute to my learning and
understanding of learning outcomes for this course, they
played an important role in changing my day-to-day life.
For example, I noticed efforts to change my life to be more
environmentally sustainable.

22
Guided them
through course
material

First of all, it is a good practice. I usually do such activities
only when I am done with video/reading material. After, I
test my new knowledge on the engagement activities.

5 Did not help
with learning

The class engagement activities took too much time to
think about and complete for something that is only worth
one mark. A few of the activities I wanted to do but I forgot
to submit it in time so I received 0.
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CEA scores for each student in each studied term of EVSC 100 and GEOG 104 were
compared with final exam grades using a linear regression model in the statistical tool JASP.
(Note: Final exam grades were used as the measure of “performance in the course” because
the final grade includes the CEAs.) Because CEA scores are not normally distributed and
contain many values with the same scores, Kendall's tau-b correlation coefficient was used
(Field, 2024). In both EVSC 100 and GEOG 104, there was a significant (p < 0.001) positive
correlation between CEA score and final exam score, but with a moderate (EVSC 100) and
weak (GEOG 104) effect size (Kendall's tau-b = 0.254 and 0.151, respectively) (see Fig. 2). It
stands to reason that students who were fastidious about completing CEAs also performed
well on the final exam, so these correlations should be taken with that caveat in mind.
However, since CEAs were graded for completion and effort, not correctness, it is
encouraging to see that high rate of completion correlates with higher exam scores.

FIG. 2: CEA scores are significantly correlated with final exam scores in EVSC 100 (left) and
GEOG 104 (right), but with moderate and weak effects, respectively

Regarding the amount of time spent on CEAs, most students in EVSC 100 reported spending
less than 30 minutes on the CEA each week. In GEOG 104, most spent 30–45 minutes (see
Fig. 3). Average completion rate of CEAs in EVSC 100 and GEOG 104 across all study terms
was 93.9% and 95.9%, respectively. Each course had one CEA per week, except for the
midterm week (for a total of 12 per course). Overall, the completion rates indicate a high level
of engagement with the course material.
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FIG. 3: Average amount of time per week spent on CEAs in EVSC 100 (left) and GEOG 104
(right)

In GEOG 104, CEAs were worth 10% of the course grade in fall 2020 and spring 2021. In
summer 2021, the weight of CEAs was reduced to 6%. Average completion rates decreased
only slightly from 96.8% when worth 10% of final course grade to 93.8% when worth 6%. This
indicates that the reduction in weight of the assignments did not have a large impact on
engagement.

The postcourse survey responses to the engagement statements (see Table 4) were scored
with the following points: Strongly Agree = 5; Agree = 4; Neutral = 3; Disagree = 2; Strongly
Disagree = 1. Reliability of the self-report was assessed using Cronbach's alpha using JASP.
The six items taken together as a measure of engagement showed acceptable reliability, with
a Cronbach's alpha of 0.75. This is consistent with the reliability reported by Fuller et al.
(2018). The self-report engagement score for each activity for each participant was
determined by adding the scores for the three pairs of self-report items and using the
following calculation: Engagement score = (item 1 – item 2) + (item 3 – item 4) + (item 5 +
item 6) / 2 (Fuller et al., 2018). By this calculation, the highest possible engagement score
is 13. Descriptive statistics for the engagement scores for each item across all study terms
are given in Table 4.

The results indicate strong engagement scores in all three components of engagement. The
lowest mean engagement score (3.72 out of 5) is for the cognitive item “In completing this
activity, I tried a new approach or way of thinking about the content.” This item is most closely
aligned with higher-order learning levels in the revised Bloom's taxonomy (Krathwohl, 2002)
(i.e., evaluation and creation). There was, however, no significant difference in engagement
score with respect to each taxonomy level (see Fig. 4), which mirrors findings by Fuller et al.
(2018). Median Likert scale scores for each item by taxonomy level are given in Fig. 5.
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TABLE 4: Mean and standard deviation of engagement scores across all study terms in both
GEOG 104 and EVSC 100 (n = 143 students)

Component of
Engagement Item Mean S.D.

Behavioral
1. I devoted my full attention to this activity. 4.23 0.18

2. I pretended to participate in this activity (i.e., wrote a
rushed answer without really thinking about it). 1.78 0.10

Emotional
3. While doing this activity, I enjoyed learning new
things. 4.06 0.24

4. While doing this activity, I felt discouraged. 1.97 0.26

Cognitive
5. This activity really helped my learning. 4.00 0.22

6. In completing this activity, I tried a new approach or
way of thinking about the content. 3.72 0.29

Engagement score (self-report aggregate) 8.52 3.10

FIG. 4: Mean engagement score showed no significant difference between revised Bloom's
taxonomy level (Krathwohl, 2002), legend below

4. CONCLUSIONS AND RECOMMENDATIONS FOR IMPLEMENTATION OF
CEAS

With the increased appetite for asynchronous online course delivery in universities comes the
challenge of maintaining and creating new ways of promoting student motivation and
engagement to facilitate their learning. Scholarly literature contains myriad best practices for
online course design and teaching. This research focused on leveraging evidence-based
pedagogy to help instructors modify existing active learning strategies into an asynchronous
learning environment with less workload than developing an entirely new course assessment
structure. In-class active learning assessments were reenvisioned as asynchronous weekly,
low-stakes “class engagement activities” (CEAs) in two online introductory geography and
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FIG. 5: Median Likert scale response score by item, by revised Bloom's taxonomy level
(Krathwohl, 2002)

environmental science courses. Results demonstrate that despite the low grading weight of
the CEAs (i.e., 6–10% of total course grade), CEA activities achieved high levels of student
engagement, which impacted final exam performance, motivation to learn, and a perceived
deeper understanding of course content. Students maintained a strong engagement with
CEAs even when reduced to only 6% of the total course grade (i.e., 0.5% per activity).

We recommend development of CEAs as a relatively low-effort strategy for instructors to
engage students in their course materials in the asynchronous online course setting. One
caveat is that an important component of these assessments is regular and timely feedback.
Such feedback does take time, which needs to be accounted for in instructor/teaching
assistant workload. In a course of 200+ students, grading each CEA individually—even if only
spending 5 minutes per student—can take upward of 16 hours per week. It is suggested that,
where possible, these assignments should be set up in a way that allows them to be
autograded while still giving feedback to students (e.g., through use of a detailed rubric for
each student, or general feedback given to the whole class). Both courses used these
strategies to reduce grading time.

It should also be noted that both EVSC 100 and GEOG 104 were designed for the online
learning environment with many other best practices. Specifically, the instructor provided a
consistent and supportive teaching presence through weekly LMS announcements, regular
feedback, and clear instructions. There were regular opportunities for instructor–student,
student–student, and student–content interaction throughout the course. The Canvas LMS
course site was well organized and easy to navigate. Weekly leaning outcomes were clearly
defined and explicitly linked to content. Lectures were recorded in short pieces, and multiple
different resources were offered to students in varying formats. Students had choice in which
assignments to complete and flexible due dates.
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CEAs are just one component of that overall course structure, and instructors wishing to
incorporate these assessments into an asynchronous online course should keep in mind the
context of an overall well-designed course to facilitate student learning.
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