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Abstract: Student engagement is recognised as being a critical factor linked to student success and
learning outcomes. The same holds true for online learning and engagement in higher education,
where the appetite for this mode of learning has escalated worldwide over several decades, and
as a result of COVID-19. At the same time teachers in higher education are increasingly able to
access and utilise tools to identify and analyse student online behaviours, such as tracking evidence
of engagement and non-engagement. However, even with significant headway being made in
fields such as learning analytics, ways in which to make sense of this data, and to utilise data to
inform interventions and refine teaching approaches, continue to be areas that would benefit from
further insights and exploration. This paper reports on a project that sought to investigate whether
low levels of student online engagement could be enhanced through a course specific intervention
strategy designed to address student engagement with online materials in a regional university.
The intervention used course learning analytics data (CLAD) in combination with the behavioral
science concept of nudging as a strategy for increasing student engagement with online content.
The study gathered qualitative and quantitative data to explore the impact of nudging on student
engagement with 187 students across two disciplines, Education and Regional/Town Planning. The
results not only revealed that the use of the nudge intervention was successful in increasing the levels
of engagement in online courses but also revealed that the prerequisites for nudging were needed in
order to increase success rates. The paper points to the value for the broader awareness, update, and
use of learning analytics as well as nudging at a course, program, and institutional level to support
student online engagement.

Keywords: online engagement; nudge intervention; nudging; data analytics; online learning

1. Introduction

Student engagement, defined as the purposeful focus on formal and informal learn-
ing, is recognised as a significant factor linked to learning outcomes, degree completion,
persistence and student success [1,2]. At the same time, online learning in higher education
has increased exponentially across the globe, with the equity and access of this mode of
learning opening doors for a diverse group of learners [3]. Given this, the combination
of online learning and the significance of engagement has led to a surge in momentum
and focus by teachers, researchers, and institutions alike, with an interest in exploring this
phenomenon further, including the use of ‘nudging’ and potential of learning analytics to
track and make sense of online student behavior [4].

As universities increase the proportion of courses that are offered partly or fully
through online learning platforms, the phenomenon of student disengagement with online
content is becoming a critical issue, yet strategies to increase online engagement remains to
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a large extent, unexplored [5]. Many higher education institutions, including the context for
this study, are therefore grappling with the question of how to address and improve student
engagement, particularly engagement of low or non-engaged learners, in online learning
contexts. Indeed, for students who study online, there are several unique challenges that
educators must consider when designing and implementing a course online.

One such challenge, also evidenced within the context of the present study, is the iso-
lated nature of online learning environments [6,7]. Other challenges experienced by online
learners include the online learning environment, frequently typified by fewer prompts and
sources of reinforcement (which occur, for example, from interactions with instructors and
peers) that keep learners on-task with the learning objectives [8]. As there are fewer outside
prompts from lecturers and peers, students need to be self-motivated, able to self-direct
their learning, be comfortable working and learning in an online environment [9], and need
to be adept at time management [10].

Students who have difficulties with these self-regulations skills may face challenges
in engaging with online learning materials, which impact directly on learning outcomes
and learner success. Such students may, for example, find their commitment to online
learning easily transposed by other priorities [11]. This need for self-responsibility in online
learning as well as limited face-to-face contact can further lead to a sense of isolation or
disconnectedness [12,13], There is also the potential for students to feel overwhelmed by
the online environment [10].

This paper reports on a study that sought to address the problem of the low levels
of online engagement by students, particularly in the early weeks of semester and prior
to assessment due dates, and the concern the impact this had on their success and the
quality of the student experience, through the employment of a nudge intervention. Details
are provided on the intervention, that used course learning analytics data (CLAD) in
combination with the behavioral science concept of nudging as a strategy for increasing
student engagement in online content. The paper then shares findings from the study, as
well as discussion, implications, and the potential for future research. This paper fills a
void in the existing body of knowledge about aligning educational nudges with learning
analytics click data reports.

2. Literature Review
2.1. Monitoring Student Engagement with Online Course Materials Using Learning
Analytics Data

Student engagement has been defined as an investment or commitment [14], a level
of student participation [15], an effortful involvement in learning [16], a set of behaviours
in learning, and a prerequisite for learning [17]. It is a desired outcome of the higher
education sector, as it has been proven to impact graduation rates, classroom motivation,
and course achievement [15,18]. It is also an indicator for how well students are doing
in achieving desirable academic outcomes [19]. By monitoring student engagement and
related non-engagement, course instructors can identify students who may need additional
support and motivation.

In the identification and remedying of students’ non-engagement with online learning
materials, learning analytics data (LAD) are increasing in popularity and prominence
within the higher education sector [20]. Increasingly sophisticated applications of LAD
are enabling universities to identify student behaviors, analyze student success data; and,
hence, inform, improve, tailor and refine pedagogical practices, resources and approaches
to online learning in a way that better meet students’ learning requirements [21]. While
LAD platforms continue to be refined, these platforms are able to show various levels
of detail of individual student activity. These include the resources and activities being
accessed (but not necessarily read), when and how often students have logged into the
system; when students have accessed assignments; and when students have attempted
to submit their completed assignments [22]. LAD is also useful for identifying trends
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across classes, such as a particular group of students not engaging in online discussions or
handing in pieces of work [18].

While the development and implementation of LAD programs are important for help-
ing to identify students requiring intervention, there is arguably little point in implementing
such programs unless they are accompanied by interventions and pedagogical strategies
aimed at, for example, changing student behavior, refining online student support, or
refining online teaching approaches. Yet despite the important role interventions play in
motivating changes in student engagement behavior, the design of innovative LAD-based
interventions and related reporting of any evidence of impact have been rare [23]. Presently,
the most commonly discussed type of course-specific intervention is the provision of per-
sonalized advice or support from course instructors [24]. Although this type of intervention
has been shown to be generally effective [24], significant workload barriers often impede
the capacity of instructors to provide such personalized support, especially to large or
highly diverse student cohorts [25]. Given the potential for LAD-based interventions to
motivate behavioral change, there is indeed a need to focus on the development and testing
of such interventions.

2.2. Nudging, a CLAD-Based Intervention

Thaler and Sustein [26] define a nudge as “any aspect of choice architecture that alters
behavior in a predictable way without forbidding any options or significantly changing
their economic incentives” (p. 6). The phenomenon of nudging has developed from the
behavioral science field and is a novel approach that can be used to potentially motivate
online learning behavior. Nudge theory recognizes that people do not always act in ways
that serve their own best interests and, as such, suggests that individual decision-making
could be improved by using simple nudge strategies to change people’s behavior in a
predictable way, while not preventing people from choosing to avoid the (nudged) behav-
ior [26]. By appealing to individual psychology, effective nudges increase the likelihood
of people making choices that reflect their underlying best interests, while still respecting
their freedom to choose [27].

In higher education, the use of nudging is nascent but growing [28]. Nudges trialed
in a pedagogical context include, for example: worse/better than [X]% of the class [29,30]
and prompts (e.g., “We can all use the discussion board to collectively learn more”) [31].
Nudges have also been used to provide exemplars of the work of high performing students,
such as high-graded assignments from a previous iteration of the course/subject; this,
however, can have negative effects on course completion and grades [32]. In addition,
nudging strategies have combined goal setting with a commitment device, such as software
that reminds students of their previously stated study goal, which automatically blocks
distracting websites once students exceed a certain limit [33]. Others have used nudging
strategies to provide personalized information to students about their abilities or effort
level [34]; or as social-belonging interventions [35].

While not specifically framed as nudging, some of the interventions that universities
are experimenting with in relation to CLAD use nudge theory: designed to influence
student learning and engagement behaviors and guide students towards making better
choices, without making the behavior change mandatory. Examples include student-facing
dashboards that contain tools comparing students’ progress relative to their own goals or
to those of the rest of the cohort [36]. Such tools enable students to compare their course
activity against those of their peers in real time (peer group benchmarking), with the aim of
motivating them to increase their engagement and/or performance. While these types of
interventions have been found to be generally effective, some researchers suggest nudges
are often more effective in motivating more confident and successful students, while for
those students who are struggling, the effects are either non-existent or sometimes even
negative [25,36].

While there have indeed been efforts to use CLAD to identify low- or non-engaged
students and to, thus, communicate with them to offer support and motivation, to date
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there is limited evidence of efforts to combine the use of CLAD with the strategic use
of nudges to promote student engagement. This paper reports on research that extends
the use of CLAD to proactively address low levels of online engagement by nudging or
encouraging students to utilize key course materials and activities.

3. Materials and Methods

This was a mixed methods study [37] that combined the gathering of qualitative (stu-
dent comments within a post survey) and quantitative data (closed questions/responses
from survey data and CLAD) to explore the impact of nudging on student engagement
across two disciplines. The purposeful integration of two approaches enabled the phenom-
ena to be viewed and interpreted through multiple lenses, enabling a more complete picture
and understanding [38]. The intervention was carried out across two courses; a second-year
course in education and a first-year course in urban and regional planning. The total
number of enrolments of the two courses involved in the intervention was 187 students,
with 86 in the Education course and 101 in the Planning course. As the authors of this
paper aimed to assess the impact of the nudge intervention on student engagement with
online learning materials, data were collected and analyzed in two ways namely survey
and use of data analytics.

Details on the Nudge Intervention

A nudge intervention that utilized CLAD, combined with a structured communication
strategy, was designed to elicit increased online engagement for low and non-engaged
students in a regional university where more than 70% of students study online. Students
identified through CLAD as low- or non-engaged were, through strategic nudges, given
early encouragement (focused on the first five weeks of the semester) to engage with key
course learning materials (See Figure 1, Process of nudge intervention and mixed method
research). The nudges were designed to make course expectations and requirements explicit
to students in a just-in-time, just-for-you manner. The aim of the nudges was to motivate
students to access key online course materials and help them feel that they were receiving
personalized guidance and feedback. Noted that accessing of resources in this study was
a proxy measure of student engagement. The nudges were also designed to give more
structure to the online learning space for students struggling with the transactional distance
(Moore, 1993) inherent in online learning environments.
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Since research has highlighted the crucial nature of early engagement in supporting
the probability of student success and retention [39], the project team identified 5 key
resources that were deemed critical for student success during the first five weeks of semester.
Using CLAD, the researchers identified, on a weekly basis, those students who had not
accessed one or more of the key resources. These students were then provided a nudge
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that encouraged their use of the resource and highlighted the key role the resource played
in achieving course success. Each key resource was nudged multiple times; these nudges
changed in tone, became more individually focused, and were communicated in a range
of different ways (such as personal email, message or phone) over the course of the first
five weeks. Here is an example of a nudge sent to the identified low- or non-engagement
students in this intervention:

The [teaching team] team notice that at the end of Week 2 you have as yet not
accessed the Assignment guidelines and support materials. Please familiarize
yourself with the assessment expectations for this course as soon as possible.
There is also now a recorded presentation to compliment Assignment 1 that can
be found via the Useful Links Tab at the top of the study desk. Know that the
team are here to support you and wish you all the best for your learning journey.

In addition to the targeted nudges, broader, contextual nudges were also sent regularly
in the first five weeks of the semester to all students enrolled in the course via a general
announcement email. The aim of these nudges were to reinforce the course expectations
and the benefits of online engagement, to highlight the importance of the critical resources
and course activities, and to remind students of the value of the resources linked to real-
world application and the successful learning outcomes linked to assessment. Here is an
example of a nudge sent to all the students in a course in this intervention:

It is important to allocate time this week to listen to the course introduction and
virtual study desk tour (presentation). 70% of students have now completed this
task and have confirmed the value of this presentation.

Finally, the nudge intervention was also used to remind students of course drop dates
and the ability to opt out if required. It was important that the tone adopted for these
types of nudges was of an informal nature, which conveyed to students that they mattered,
similar to a communication from a concerned friend.

First, CLAD, collated via students’ use of StudyDesk, the university’s online learning
management system, was analyzed to identify engagement patterns and assess the impact
of the intervention on student online engagement. This was achieved by analyzing student
click counts (the number of times students click on a resource on StudyDesk) to explore
the immediate effects on student engagement by observing any increase in click counts
following a nudge. Data from the current iteration of the two courses in which the nudge
intervention was used were also compared with the previous year’s iterations of the two
courses, when the nudge strategy had not been used. Two-sample independent t-tests
were used to evaluate whether any observed average differences between the two years
were significant.

Second, students were invited to participate in a post-intervention online survey in
order to gain insights into how the intervention was perceived by the students and, thus,
be able to refine future iterations of the intervention. The post-intervention online survey
was emailed to all students at the end of the semester and contained questions related to
demographics and enrolment details; as well as series of closed questions, with the option
for students to add further comments and elaborated on their responses, related to the
nudge intervention and the perceived level and value of support by the teaching staff.
Closed questions included: How helpful was the nudge intervention for you learning in
this course? How helpful were the early prompts of a communication by teaching staff
to access key resources? How helpful was the following support in this course—prompts
at the beginning of semester; Reminders about key weekly tasks and activities? (very
helpful; helpful; moderately helpful; slightly helpful; not helpful). Thirty-three responses
were received.
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4. Results and Discussion
4.1. Impact of the Nudge Intervention

The effectiveness of the nudges can be determined through an increase in clicks
following the provision of a nudge. Data from the Planning course showed that after
students were provided with a nudge encouraging them to watch the orientation recordings
there was a 21% increase in non-engaged students accessing the resource. In the same
course, a nudge emailed to 40 students who had not accessed the Module 1 learning
resource resulted in a 50% improvement in access the next day. Similar positive results
were also apparent in the Education course. For example, after the key resource, The
Winning Formula, was nudged, engagement with the resource increased from 37% of
students having accessed the resource to 74% (an increase in access of 37%). Similarly,
when students received a nudge encouraging them to engage with the first course module
(Module 1), student engagement with the resource increased from 45% to 70% (an increase
in access of 25%).

As students may have received multiple nudges for each of the resources with which
they had not engaged, it was important to observe how subsequent nudges were received.
Click data for the Planning course showed that after the first nudge was received, there
was, on average, a nine-click average increase in activity; however, by the third nudge there
was only a two-click increase. Surprisingly, there was a consistent decrease in the number
of clicks after the second nudge for all resources and activities in the Planning course. A
similar trend was identified when using nudges in the Education course. When students
were initially nudged to engage with key course resources, there was an increase in clicks
for each resource following the first nudges; however, subsequent nudges did not lead to
an increase in clicks.

An analysis of the increase in the number of clicks following nudges also enabled the
identification of the saturation point, as well as when nudges may have become nags. In this
paper, a nag is understood to occur when a piece of communication or a communication
strategy is overused to the point of becoming annoying to the students and/or having the
opposite of the desired effect. For example, in the Planning course, some students received
five nudges to engage with the Module 1 audiobook. While the decrease in clicks after
the second nudge was surprising, the decrease in clicks after the fourth and fifth nudges
potentially indicate a saturation point, or a point at which a nudge was perceived to be
a nag. The ability for the nudge invention to increase student engagement with online
course resources becomes further apparent when comparing 2017 and 2018 iterations of
each course. In 2018 the nudge intervention was used, while in 2017 it was not. To illustrate
the impact of the nudge intervention, student click counts on StudyDesk are compared for
each of the two courses.

Figures 2 and 3 show a comparison between the 2017 and 2018 student click counts for
the Planning course and the Education course, respectively. Each diagram consists of the top
25% engaged students, the least-engaged students (the bottom 25%, according to student
engagement), and the interquartile range, that is, the middle 50% of students. Visually, the
diagrams highlight the increases in student engagement across the two courses, as evident
from the student click counts. For the planning course, the average number of student
clicks increased from 415 (sd = 257.79) in 2017 to 778 (s = 457.05) in 2018, with the median
also showing an increase from 349 to 697. For the Education course, the average number of
student clicks increased from 304 (sd = 230.35) to 446 clicks (sd = 328.68), with the median
also showing an increase from 250 to 384. Two-sample independent t-tests, excluding
outliers, were performed to test the hypothesis that the mean click counts increased from
2017 to 2018 (Planning: t = −6.99 results, df = 155.49, p-value = <0.001, n = 108 for 2017
and n = 95 for 2018; Education: t = −3.23, df = 148.03, p-value = 0.001, n = 135 for 2017 and
n = 79 for 2018).
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CLAD indicated that the intervention was effective in increasing student access to
resources, specifically access to nudged resources. This reinforces the general proposition
that interventions, such as the nudge behavioral intervention can contribute to increasing
a student access to key resources. This type of finding supports Blumenstein et al.’s [40]
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suggestion that learning analytics tools can be useful in capturing meaningful data about
students’ engagement.

However, there is also hesitancy in terms of what is determined by increased access
in reference to clicks, and the potential quality of these clicks, perhaps being simply where
students may have just clicked and skimmed course materials, rather than what could
be understood as quality engagement, such as taking time to carefully review resources.
As stated earlier in this paper, CLAD for this study reflected a broad understanding of
engagement, rather that identifying a specific type of engagement students had with a
particular resource [41]. Instead, a change in behavior (increased click rate) indicated an
increased access of a resource, however, this change in behavior still has the potential to
afford deeper level engagement. The nudge intervention was also useful for encouraging
those students who had not engaged in a course to drop the course, if they did not think
they could commit to their study throughout the semester. The monitoring of engagement
in this project confirmed that this was a sound approach for identifying those students in
need of additional support. For example, in the Planning course, 14 students regularly
required prompting. Nine of them chose to drop the course early, which meant that they
avoided the associated academic and financial penalties. This would also have contributed
to these students potentially committing more time to their remaining courses, increasing
their potential for greater success.

Communicating with the students via nudges increased student engagement, as
demonstrated by the average click counts per student and by viewing the ‘access to re-
sources’ that were nudged. These results align with the findings of Thaler and Sunstein [26],
who revealed that, within a health study, decision making by individuals can be improved
by providing information through nudging.

4.2. Student Perceptions of the Nudge Intervention

To gauge students’ perceptions about the nudge intervention, students were asked
to participate in a post-semester survey that explored their thoughts on the usefulness
of the nudges in relation to their online engagement. The first survey question asked
students to rate, on a five-point Likert scale, how helpful the nudge intervention was for
their learning in the course they were enrolled (where 5 was very helpful, and 1was not
helpful at all). They were also given the opportunity to expand on this rating by providing
written comments. Overall, students indicated that they found the nudge intervention to
be helpful, as indicated by the average rating of 3.79. Students confirmed that they do not
always act in ways that serve their own best interests. The behaviors that were reported
included being slack, unfocused and not managing time and other commitments effectively.

In addition, the written comments indicated that students had a range of opinions
about the nudges, both positive and negative. The more positive comments showed
that students felt the nudges prompted them to keep up to date, helped them manage
expectations and engendered a feeling of being supported:

Made you feel like the support was there for online students. [Education course]

It did prompt me when I knew I had been a little slack as well as shows that
someone does care and just not a number. [Education course]

[U]seful for reminding students who are busy on what they need to catch up on.
[Planning course]

Such comments show that the nudge intervention successfully addressed some of the
challenges associated with the online learning environment. While limited face-to-face
contact can create a sense of isolation or disconnectedness, as well as the potential for feeling
overwhelmed by the online environment, student feedback on the nudge intervention
indicated that students felt supported, that the communications reinforced care and concern
for students and provided students with direction, to help them know where to start with
their studies and, therefore, lessen any feelings they experienced of being overwhelmed.
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The qualitative data collected via a student survey were important for examining stu-
dent perceptions about the nudge intervention. Such qualitative feedback is also valuable
when designing nudges that consider what students find important as well as what they
find intrusive/invasive. For example, a small number of students reported an increase in
anxiety when nudges were perceived as non-encouraging, were overly persuasive, were
sent too frequently or when there were too many different nudges being sent across a
range of platforms at the same time. Students reported that this increased their anxiety
about attaining success in the course, rather than decreasing their fear of failure. Indeed,
results from interventions reported on in the literature have also found that multiple nudge
communications across a range of media demotivate or confuse some students [36,42].

As well as timing and frequency, the qualitative comments emphasized the importance
of the tone of the nudge. When nudges were interpreted as being supportive and caring,
students reported feeling more supported as an online student and motivated by the feeling
that they were not just another number. The negative comments that emerged from the
post-survey related to the tone, length, or frequency of some of the nudges. For example:

I found there was too much information and a lot of emails, I didn’t need all the
information. [Education course]

To be honest, some of the tone was very negative and quite big brotherish. Other
lecturers would at least start with a positive message. I would read the message
and get stressed out. [Education course]

Student were also asked to comment on the use of nudges that shared the progress of
other students, for example: “It’s great to see that quite a number of you, around 60% of
students, have already had a chance to access the introductory presentation for this course”.
Student responses to this question ranged from welcoming feedback on the progress of
other students to being indifference to having negative feelings about being provided with
this information. Examples of the student responses to this question included:

Studying online via distance education can sometimes make it difficult to stay up
to date, the sharing of % of students’ engagement was a great motivation to catch
up to where I needed to be. [Education course]

Can help to know if you are or aren’t the only one struggling with workload.
[Planning course]

I understand what is required of me to successfully complete a subject. What oth-
ers have or haven’t done has no bearing on my study regime. [Planning course]

I became quite stressed after this communication. I felt I did not have enough
time to engage in everything offered in this course. [Education course]

5. Limitations, Implications, and Future Research

CLAD has the potential to be harnessed in multiple forms to not only inform teaching
and learning in higher education, but specifically explore and respond to student engage-
ment, particularly low or non-engagement within the learning environment. There are
further possibilities and opportunities for both refining and harnessing the combination
of learning analytics with nudging as a way of motivating or changing student online
engagement behaviour. This includes investing work and research on what defines or
determines ‘engagement’ for LAD, that goes beyond simply clicks that reflect ‘access’ to
nudged resources or key resources, in order for this type of data to be more meaningful, as
well as readily and easily accessible to teaching and research teams.

While the pedagogical use of nudging is still in its infancy, there is great potential for
its application and refinement. One important consideration is teaching teams adopting a
strategic approach to nudging, or a nudge protocol [4] that considers who to nudge, when to
nudge (the frequency and timing of nudges), the language of a nudge, what to nudge, and
the implications of over nudging (a nag). Teaching teams may also consider exploring a
more coordinated approach to nudging that takes into account and targets a specific course



Educ. Sci. 2023, 13, 145 10 of 12

in each semester/year level to nudge. This ensures that multiple courses are not nudging
key resources at the same time, as this has the potential to increase the risk of not only
nagging, but other negative implications for students’ learning and wellbeing.

A limitation of this work was that the data were collected from one regional university.
While the thoughts and experiences of the participants are not a representation of all popu-
lations of students, the authors have provided descriptions of the research environment
and the methods. The data were collected from two different disciplines, which might
enable universities with a similar context to adopt the recommendations.

Future research could consider including more courses from other disciplines in
the same university and comparing data from other universities where nudging occurs.
Additionally, future research could include in-depth interviews with students and teaching
staff to explore their perceptions and gain a deeper understanding of both the positive and
negative impacts of nudging.

It would also be useful in the future to follow up on at-risk students, as identified by
the university system, to track their success after nudges. In 2018, there were two at risk
students in the Planning course—one passed with a B and the other with an A.—. It might
be that at-risk students receive adequate support via other channels and that moderately
at-risk students are actually at a greater risk.

6. Conclusions

In assessing the impact of the nudging intervention, this paper shows that there was
a difference between the 2017 data, when no nudges were employed in the two courses
included in this study, and the 2018 data, when nudges were used. Evidence of this increase
in engagement was collated from CLAD. In 2018, when students received the nudge
intervention, the proportion of students accessing resources was higher than in 2017. In
addition, the timing of the access also changed from being mostly assignment-completion
focused in 2017 to being more responsive to the nudges in 2018. Researcher tracking data
revealed that some of the nudges were too late with the spike in student activity already
occurring prior to the nudges. This led to the conclusion that nudges should occur no later
than one week after items were supposed to have been viewed.

Although universities are providing ever more options for studying online, many
courses fail to engage students with learning objects and activities, which results in students
either partially or completely failing to attain the desired learning outcomes. Student
retention in online courses also continues to remain lower than that of face-to-face courses.
This study found that a nudging communicative intervention strategy aimed at the first
five weeks of the semester—a period that is crucial to success—resulted in a greater number
of students engaging with the required learning objects and activities.
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