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ABSTRACT

Feedback is a major factor of student success within higher educa-
tion learning. However, recent changes — such as increased class
sizes and socio-economic diversity of the student population - chal-
lenged the provision of effective student feedback. Although the
use of educational technology for personalised feedback to diverse
students has gained traction, the feedback gap still exists: educat-
ors wonder which students respond to feedback and which do not.
In this study, a set of trackable Call to Action (CTA) links was
embedded in two sets of feedback messages focusing on students’
time management, with the goal of (1) examining the association
between feedback engagement and course success and (2), to pre-
dict students’ reaction to provided feedback. We also conducted two
focus groups to further examine students’ perception of provided
feedback messages. Our results revealed that early engagement
with the feedback was associated with higher chances of succeed-
ing in the course. Likewise, previous engagement with feedback
was highly predictive of students’ engagement in the future, and
also that certain student sub-populations, (e.g., female students),
were more likely to engage than others. Such insight enables in-
structors to ask “why” questions, improve feedback processes and
narrow the feedback gap. Practical implications of our findings are
further discussed.

CCS CONCEPTS

« Information systems — Clustering and classification; « Ap-
plied computing — E-learning; Distance learning;
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1 INTRODUCTION

Over the past several decades, there has been a continual shift in
the higher education landscape; Universities are in the midst of a
growing global competitive market, driven by the massification and
consumerisation of higher education. The impact of such competi-
tion for students and reduced government funding has altered the
way universities operate [19]. The associated reductions in govern-
ment funding in higher education have called for more efficient and
cost-effective operations. This process has led to the introduction of
larger class sizes to aid the profitability of operations [9]. However,
larger classes are associated with a wide range of unfavourable res-
ults such as poor feedback [23], higher dissatisfaction [21], fewer
opportunities for monitoring student learning progression [29] and
lower academic performance [38].

To solve the problems stemming from large classes, universities
recognised the need for designing new educational systems and
processes and re-engineered their educational procedures, taking
advantage of technological advances to serve students’ needs and
meet their expectations. This trend has increased flexible education
models such as online programs [1]. Although these programs offer
a flexible curriculum for students, mitigating their dependency to
time and place, the lack of on-campus attendance translates into lost
opportunities for being in a learning community and receiving feed-
back from instructors [71]. Research has shown that online students
have high rates of drop-out [51] due to feelings of isolation and
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lack of interactivity [37]. Hence, being able to give students quality
feedback may help students to have a better learning experience.

Although improving student university experience is a complex
and challenging problem, one of the key factors affecting student
learning and success is feedback. This finding is part of a large net-
work of evidence emerging from dozens of studies pointing to the
power of feedback in education [30]. Yet, feedback is only effective
if students take it up and act upon it [76]. In order to do so, students
need to be able to understand the feedback, develop the capacities to
judge their work, manage their emotions upon receiving feedback
and finally, act upon on the given information [14]. These steps
highlight the role of the feedback recipience process [74] in the
effectiveness of feedback. A review of feedback literature revealed
that what students, rather than educators, perceive as useful is what
helps them to learn [55, 75, 76]. However, several of the important
factors that affect the recipience of technology-mediated feedback
has been currently underexplored. In particular, the role of feed-
back actionability received little attention so for, despite its known
importance on shaping students’ perception of feedback and its
effectiveness in improving learning outcomes.

This paper aims to investigate how actionability affects the re-
cipience of technology-mediated feedback messages. To examine
the effect of actionability, we draw on the large body of research
from marketing where message actionability was extensively ex-
plored and link to the current literature on feedback in education.
Specifically, this paper will examine the inclusion of “Call to Action
(CTA)” clickable links in feedback emails around time management
and its effect on feedback recipience. The insights of the present
study provide important insights for the course instructors and
designers around the development of feedback processes in a way
that maximises recipience, and ultimately improve student learning
experience and success.

2 BACKGROUND
2.1 Towards actionable educational feedback

Over the years, two main paradigms of feedback have been concep-
tualised [14]. Originally, the key component of feedback was the
provision of relevant information. In their seminal paper, Hattie and
Timperley [30, p. 81] defined feedback as “information provided by
an agent (e.g., teacher, peer, book, parent, self, experience) regarding
aspects of one’s performance or understanding”. They differentiated
among feed up (where am I going?), feed back (how am I going?),
and feed forward (where to next?), highlighting the need for ad-
dressing these questions to provide efficient feedback. In other
words, good feedback shows the learner’s process towards a learn-
ing goal based on specific standards and prior performance, and
also points to the possible improvement scenarios [30].

Another important differentiation of feedback is around the level
of feedback. In this regard, Hattie and Timperley [30] differenti-
ate between (1) task-level feedback (2) process-level feedback, and
(3) self-regulatory feedback. The goal of task-level feedback, also
known as confirmatory or disconfirmatory feedback, is to provide
feedback for a particular learning task, with respect to its require-
ments. In contrast, process-level feedback focuses on specific learn-
ing strategies and learning processes required to complete the task.
Finally, feedback on self-regulatory level focuses on enabling stu-
dents to monitor and regulate their own learning [11, 72]. This
includes supporting students in setting or adjusting their goals,
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managing time and study environment, selecting appropriate learn-
ing strategies, and evaluating the effectiveness of adopted study
strategies [72].

While the early notion of feedback emphasised the provision
of relevant information, the new paradigm of feedback focuses on
supporting students’ and teachers’ actions. Feedback goes beyond
potentially useful information and is seen as a process to change
student behaviour [14]. This focus on actions has been emphasised
by Boud and Molloy [8, p. 205] who defined feedback as “a process
whereby learners obtain information about their work to appreciate
the similarities and differences between the appropriate standards
for any given work, and the qualities of the work itself, to generate
improved work”. Acting on feedback was also considered by Shute
[62, p. 153] who views feedback as “information communicated to
the learner that is intended to modify his or her thinking or behaviour
to improve learning”. In this regard, the ideas of feedback recipi-
ence [74] and feedback literacy [14] emerged as a part of the new
paradigm, highlighting the role of students in understanding the
feedback and turning it into action.

2.2 Aspects of feedback actionability

2.2.1 Feedback recipience and feedback gap. The recipience of feed-
back concerns with how students understand, interpret and act
upon feedback they receive [32]. Feedback by itself is insufficient
for improving learning and student success [30, 74]. For example,
students might not fully understand received feedback, and might
required need help to fully comprehend it [48]. This discrepancy
between the potential and actual use of feedback has been referred
to as “feedback gap” [17, 19] or “feedback paradox” [77]. To narrow
the gap, researchers have investigated how students receive and
interpret feedback and which behavioural and emotional hurdles
hold students back from making the best use of it [54, 74, 75]. There
has been a surge of recent interest in studying feedback recipi-
ence [12, 13, 33, 55, 74, 76], with most of the studies investigating
the learner’s satisfaction [47, 68, 75] and perceptions [18, 39, 58, 69],
while only a few considered learners’ behaviours [32, 55, 74] or
characteristics [70]. Feedback recipience is an active and mutual
interaction among learners and educators; learners share the re-
sponsibility of learning with the educators and contribute to making
feedback work [74].

There is a consensus in the education literature that feedback
recipience is a complex, multi-dimensional and contingent topic [62,
74]. While feedback can enhance learning performance, this is not
consistent for every context and for all students [19, 30, 36, 74].
Some instances of feedback do not affect learning at all and may
even debilitate performance [36], negative perceptions and confu-
sion [32], especially in technology-mediated settings [22]. Due to
the complexity and contingency of feedback on personal situations,
the effectiveness of the process is increased when the process is
personalised [42, 50]. Given the strong evidence of the effects of
individual student differences on their learning success, previous
research highlighted the need for considering their effects on feed-
back recipience [7, 74]. For example, highly developed self-regulated
learning (SRL) [72] skills in large extent determine how students
utilise the provided feedback to alter their study approaches [11].
Finally, the perception of feedback is further influenced by learners’
goals and study habits [17], as well as different personal and demo-
graphic characteristics [70].
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2.2.2  Feedback literacy. As indicated by Kluger and DeNisi [36],
communicating feedback is the starting point in the feedback pro-
cess, rather than its ending point. Students need to understand
the feedback and come up with plans to act on the feedback and
improve the quality of their work. These skills are encapsulated in
the term “feedback literacy” [14] which is essential in enabling
students to make effective use of the feedback they receive. The
four aspects of feedback literacy include (1) understanding the role
and importance of feedback in their learning process, (2) judging
the quality of their work through internal or external feedback,
(3) managing their emotions and overcoming negative feelings if
they received critical feedback, and (4) acting on feedback, i.e. im-
proving the quality of their work or learning process [14]. Although
essential, feedback literacy is often taken for granted in universit-
ies. In many cases, it is assumed that merely giving high-quality
feedback will produce strong positive effects on students learning
and success [74]. However, this statement is not necessarily true,
as students often lack the literacy and skills required to make use
of feedback to improve their learning [14].

2.3 Technology-mediated feedback in
education

Over the last few decades, important changes within higher educa-
tion rendered the provision of high-quality, personalised feedback
much more challenging [47]. First of all, due to the democratisation
of higher education and support for non-traditional and under-
privileged students, there has been an increase in the number and
diversity of university students [53]. The number of fee-paying
international students has also soared globally to compensate for
the declining government funds, further increasing the diversity
of student body who have different learning needs and feedback
expectations [4, 6, 34]. In these circumstances, universities started
devising plans to meet students’ demands and give all students equal
chances for academic success, regardless of their background and
socio-economic status [2, 17, 34, 45, 61, 79]. Finally, there has been
a substantial increase in class sizes and part-time teaching appoint-
ments, which limited the ability of instructors to track student pro-
gress and tailor feedback to their needs and expectations [9, 57, 58].
Not surprisingly, these changes resulted in a widespread dissatis-
faction with feedback among university students [19, 47, 55].

To overcome the feedback challenges, technological advances
came in with the promise of providing feedback at scale [17, 50].
A rich source of information about students’ learning processes
is contained in educational databases and learning management
systems so educators and researchers can take advantage of the
data deluge to turn raw data into actionable feedback and help
students in their learning process [43, 50]. Over time, different
technology-supported feedback systems have been developed and
implemented at universities across the world. Examples include
Course Signals [5], E2Coach [44], Competency Map [25], SRES [42]
and OnTask [41, 49]. Technology-supported feedback systems open
new opportunities for providing feedback to students, and had
proven to be effective for engaging students [17, 41], boosting stu-
dents’ satisfaction [50] and improving outcomes [17, 50]. However,
to be effective, these systems require a delicate combination of
course design structure, instructors’ domain knowledge, and auto-
mated process for feedback provision at scale [50], typically using
email or SMS messages, or student dashboards.
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2.4 Actionability of technology-mediated
educational feedback

While the importance of actionability has been acknowledged in the
feedback literature [62], the provision of actionable feedback using
different educational technologies has been very limited. These in-
clude different forms of educational dashboards and email messages,
which often did not explicitly include clear actionable information.
As shown by Gasevic¢ et al. [22] not only that the poor design of such
systems is not contributing to student success, it can actually be
harmful to their overall learning and promote ineffective learning
strategies. Even when potentially-useful information is delivered
to students in a technology-mediated manner, the importance of
feedback recipience and actionability is often neglected or under-
estimated [74]. For instance, Corrin and De Barba [16] revealed
that many students could not interpret their progress shown in
educational dashboards, mostly due to confusion and subsequent
inaction, making them unable to benefit from the provided feedback.
One of the early attempts to collect students’ action on dashboards
relied on self-reported surveys and interviews [15]. Although these
research methods might provide useful insights in understanding
students’ actions, they are not scalable and they cannot show pat-
terns in bigger cohorts of students.

There have been several efforts in the past to make the technology-
mediated feedback more actionable. In this regard, one common
approach is to provide students with direct hyperlinks to specific
learning resources or activities. For example, Herodotou et al. [31]
provided students with direct links to preparation materials in their
feedback messages, while Tempelaar et al. [67] provided links to
videos on the Khan Academy website. Another example is the dash-
board developed by Broos et al. [10], where a button labelled “Okay,
what now?” was provided to students to inform them about sug-
gested next learning activity, such as suggestions for additional
learning content. However, to the best of our knowledge, there is
very little empirical evidence of the effectiveness of such actionable
links on students’ learning experience and success. As a result of
this gap in the research literature, two research questions remain to
be unanswered: first, what is the effect of feedback actionability on
academic performance and second, what is the effect of individual
student differences in responding to feedback. Although, student-
level differences proved to be effective in response to feedback
[11, 30, 48, 74] and researchers agree on “one size does not fit all”
in provision of feedback [66], this topic has not been investigated
quantitatively so far.

2.5 Activity tracking in Digital marketing

While tracking the activity on provided actionable links has not
been much researched in technology-mediated feedback domain,
it has been highly prominent in digital marketing fields. In fact,
systematic collection and examination of user engagement with
provided email advertisement represents a critical component of
digital marketing campaigns and necessary to assess their effect-
iveness [28, 60, 63, 80]. A common approach for tracking user be-
haviour is the use of personalised email messages with trackable
CTAs hyperlinks that can reveal how users engage with provided
content [26]. In this method, users’ behaviour in each marketing
campaign is monitored through data-driven mechanisms, and the
success of the campaign is measured in terms of clicks that gradu-
ally engage users with their products and services. A click on a
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CTA button redirects users to a specific page on the company web-
site [27], which is designed to further engage the user in the desired
manner (e.g., buying an item, downloading a brochure, installing a
demo version of the software) [3, 52]. This data-driven approach
is used extensively in digital marketing and allows marketers to
design campaigns and measure and analyse the clicks data quantit-
atively [27]

3 RESEARCH QUESTIONS

As shown in the previous section, the provision of feedback as
information is inadequate for learning since the goal of feedback
is to support students in making decisions [74]. Typical systems
stop at providing the information and do not consider the pro-
cesses required to turn feedback into changes or actions [14]. One
of the problems in the feedback process is that educators do not
know which students are acting on feedback due to the lack of
any mechanism to track students’ use of feedback [17, 59, 78]. The
inability to measure the effects of feedback prevents researchers
and educators to delve deep into feedback and customising the
feedback at a deeper level. John Wanamaker, a prominent figure
in marketing once said: “Half the money I spend on advertising is
wasted; the trouble is I don’t know which half” [24, p. 18]. The same
holds true for education; Educators put a lot of time and effort to
give feedback to students [73, p. 6], yet they have little idea on
how students engage with that feedback. Which students even read
their feedback, and more importantly, which students act, or do not
act, on the provided feedback? [35]. In this regard, a data-driven
approach for understanding students’ responses to provided feed-
back has tremendous opportunities to narrow the feedback gap by
making the provided feedback messages more actionable.

In this paper, we explore the actionability of personalised feed-
back messages provided to students in a technology-mediated man-
ner. Specifically, we explore the effects of utilising CTA structure
of email communication that is popular in marketing [26, p. 25-27]
to examine students engagement with provided feedback messages.
As a result, the current paper addresses three research questions:

e RQ1. What is the association between student engagement
with feedback and their academic success?

e RQ2. What student populations, as captured by demographic
and engagement measures are engaging with the provided
feedback messages?

e RQ3. How do students perceive actionability of provided
feedback, as expressed through CTA clickable links?

In this study, we will explore these questions in the context of
feedback provision and we will investigate the effect on students
time management in two summative quizzes. By exploring student
engagement with provided CTA links, we can help educators and
educational designers to understand the nuances of recipience to
feedback in technology-mediated settings and ultimately narrow
the feedback gap. Finally, exploration of these questions also opens
new doors for researchers to do a fine-grained analysis of student
engagement data at the CTA level that is currently underexplored
in the learning analytics literature.
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Hi David,

Well done to review a few key resources for Bioscience! Quiz
2 is coming up soon and it's time to try the practice quiz. This
practice will be very helpful for you to get the best marks that
you can. Just like before, feel free to attempt the practice quiz
multiple times to properly prepare and be ready for Quiz 2.

Now that you are aware of the specifics for Quiz 2, you might

want to also revisit key resources on the course page that will
ensure proper preparation to really do well and maximise your
marks.

Any questions or worries please get in contact.

Take Practice Quiz for Quiz 2!

Kind regards,

Figure 1: A Sample Email

4 METHODS
4.1 Study data

4.1.1 Course structure. An introductory science course offered
was selected for the current study. The course is part of the univer-
sity’s one-year foundation studies and two-year diploma programs,
which are university’s alternative pathways towards bachelor’s de-
grees. These programs are designed as university pathways to help
students without the necessary qualifications for undergraduate
studies. The course covered the basics of life sciences and living
organisms as well as the fundamentals of the scientific method. It
had no prerequisites so students could enrol into the course regard-
less of their educational background, even without completing high
school. Like in other similar courses, the class sizes were large and
consisting of a wide range of students from diverse backgrounds.
Due to the challenging nature of these courses, they represent a
suitable arena for examining the provision of scalable feedback and
support to students and to measure the effects of their success. Fail-
ure to support these students effectively may discourage them from
pursuing STEM professions, especially for women, minorities and
other under-represented groups [44]. Prior to starting the current
research, the required ethics clearance has been granted by the
university internal review board. Participants were 218 students
enrolled in the current course at 2019 summer term at a large public
research university in Australia.

To examine feedback recipience, in this study we focused on
providing students with feedback on their progress with two quiz
activities during the ten weeks of the course. Quiz 1 was due the end
of week five, while quiz 2 was due the end of week ten. Every week,
we provided students with a personalised message that provides
them with suggested learning activities for completing each quiz,
and also the feedback on their activity during the previous week.
For example, during week 1, we instructed students to explore
learning resources relevant for completing the first quiz. Then the
following week, we would either remind students that they have
not accessed those materials (if they have not clicked on the link
provided in the email) or congratulate them on completing the
previous week’s activity (if they clicked on the provided email link).
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The goal of the provided messages was to support students with
managing their time and promote spaced learning over an extended
period, which had been associated with better academic success [7].
Finally, we should note that due to unforeseen circumstances, the
second message for quiz 2 (Week 7) was not sent. As a result, there
was no feedback provided in Week 7 of the course.

4.1.2  Implementation of feedback interventions. Feedback messages
were delivered to students each week using the OnTask [49] plat-
form, which used records of student engagement inside Moodle
Learning Management System (LMS). The OnTask platform offers
the possibility of sending customised emails to students in a course,
based on their engagement in previous weeks. The platform also
offers a generic HTML editor that was used to prepare personalised
student messages and insert the HTML links into email messages.
To enable better formatting of email messages, we styled HTML
links using inline CSS styles, so they appear as button rather than
simple HTML links. A sample feedback email is shown in Figure 1.
At the end of each message, we created a call to action which will
make it easy for students to engage in a particular learning activ-
ity [49]. Finally, students who did not complete a given learning
task also received a reminder email five days later.

We created the call to action by adding a new URL resource [46]
which redirects students to an LMS page. We did so to distinguish
access to learning resources directly from within LMS, and access
originating from the feedback messages. To achieve that, the cre-
ated URL resources were not shown anywhere within the LMS
and were thus, only available to students through the links within
their feedback messages. In this manner, activity tracking for each
student is simple to achieve using a combination of already-existing
functionalities of OnTask and Moodle LMS.

4.2 Data collection and analysis

In this study, we collected student clicks on CTA links as simple
binary variables. We also collected students’ final course grades, as
well as a list of demographic variables. The summary of collected
demographics is shown on Table 1.

To answer RQ1 and RQ2, we used simple logistic regressions,
which is a widely used method for predicting binary outcome vari-
ables due to its high predictive power and intuitive interpretation
[20]. To answer RQ1, we used clicks on each of the five CTAs as
predictors of students’ final course grade. To answer RQ2, we used
demographic variables listed in Table 1 to predict student engage-
ment with the feedback in the following week. In addition, each
subsequent week included feedback engagement from previous
weeks as binary predictors. For each model, all the predictors were
put in the generalised linear model using glm function in R statist-
ical package [65]. For model evaluation, accuracy was calculated
using base R and the area under the ROC plot (AUC) was calculated
using pROC package [56]. Finally, to answer RQ3, we conducted a
focus group interview with students’ to gather their perceptions of
the provided feedback messages. Students responses in focus groups
were then analysed thematically to identify prominent themes in
their responses. The whole process was repeated until no more
themes were derived, as suggested by Lacey and Luff [40].
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Table 1: Descriptive Statistics for Predictors

Variable Value Frequency Percentage
Study Program Diploma 80 36%
Foundation 138 63%
Attendance Full-time 203 93%
Part-time 15 6%
Gender Male 75 34%
Female 143 65%
Mature age Yes 37 16%
No 181 83%
English at home Yes 182 83%
No 36 16%
Admission basis Secondary education 44 20%
VET' 29 13%
Mature-age 8 3%
Other 137 62%
Previous attainment Secondary education 112 51%
Some college 12 5%
VET" course 68 31%
Nothing 26 11%

* VET stands for Vocational Education and Training

5 RESULTS

5.1 RQ1: The association between feedback
engagement and course completion

To examine the association between weekly engagement and course
completion, a logistic regression model with students’ weekly feed-
back engagement as predictors and course completion was conduc-
ted. Overall, the model achieved classification accuracy of 68%, with
F score of 0.64 and AUC (Area under the curve) of 0.71 (Table 2).
Interestingly, from all predictors, the only two that were significant
were first emails for both quiz 1 and quiz 2. Students who engaged
with Week 1 email were 2.25 times more likely to pass the course,
while students who engaged with Week 6 email were 4.14 times
more likely to pass the course.

5.2 RQ2: Association between student
demographics and feedback engagement

We also examined how different student populations engage with
feedback. We conducted nine logistic regression models predicting

Table 2: Logistic regression results for predicting passing the
course with weekly feedback engagement.

Predictor OR SE  Stat. P

Week 1 engagement (Quiz 1) 2.25 037 222 0.03"
Week 2 engagement (Quiz 1) 0.82 048 -041 0.68

Week 3 engagement (Quiz 1) 092 045 -0.20 0.84

Week 4 engagement (Quiz 1) 1.68 058 090 0.37
( )
( )
( )

Week 5 engagement (Quiz 1 142 040 0.88 0.38

Week 6 engagement (Quiz 2 4.14 0.57 250 0.017
Week 8 engagement (Quiz 2 197 058 118 0.24
Week 9 engagement (Quiz 2) 0.52 072 -0.91 0.36
Week 10 engagement (Quiz 2) 0.67 078 -051 0.61
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Table 3: Results of weekly logistic regression models.

Outcome variable Accuracy Flscore AUC

Week 1 engagement (Quiz 1) 0.63 0.55  0.68
Week 2 engagement (Quiz 1) 0.69 043  0.83
Week 3 engagement (Quiz 1) 0.68 0.27  0.74
Week 4 engagement (Quiz 1) 0.71 0.22  0.78
Week 5 engagement (Quiz 1) 0.73 0.09  0.79
Week 6 engagement (Quiz 2) 0.75 031  0.81
Week 8 engagement (Quiz 2) 0.77 0.29  0.84
Week 9 engagement (Quiz 2) 0.81 0.13  0.88
Week 10 engagement (Quiz 2) 1.00 0.20  1.00

students’ weekly engagement with feedback using a set of student
demographics and their previous feedback engagement as predict-
ors. As shown in Table 3, all models achieved high accuracy, ranging
from 63% for Week 1, to 100% for Week 10. However, F1 scores,
which are robust measures of the quality of model prediction, are
ranging from 0.55 for Week 1, to 0.09 or Week 5. Except for the
anomaly for Week 9, F1 scores are decreasing for engagement with
individual quizzes, which are highest for Weeks 1 and 6.

Looking at Table 4, we see that the strongest predictor across all
models was Week 1 engagement, which was a significant predictor
of feedback engagement for Weeks 2-4. Week 2 engagement was
less strongly associated with other week’s engagement, only reach-
ing significance for Week 7 engagement. Students who engaged
with Week 2 emails were 5 times more likely to engage with Week
7 emails. Also, students’ engagement in Weeks 8 and 9 was signific-
antly predicted by their past feedback engagement. Students who
engaged with feedback in Week 3 were 3.26 times more likely to
engage with Week 8 feedback that students who did not engage
with Week 3 feedback. Similarly, students who engaged with Week
4 feedback were around six times more likely to engage with both
feedback in Week 8 and 9. Finally, students who engaged with Week
7 feedback were 6 and 14 times more likely to engage with Week 8
and Week 9 feedback, respectively.

Looking at the demographics predictors, we also see some signi-
ficant associations between student demographics and their engage-
ment with the feedback messages. Most notably, female students
were more than 2 times more likely to engage with feedback in
Week 1 and Week 7, while non-native English speakers were 4.5
times more likely to engage with Week 5 feedback. Finally, mature
students and students who did not have any previous attainment
were about 4 times less likely to engage with Week 8 feedback
messages. Finally, to provide more insights into the nature of en-
gagement of the identified student populations, we also looked in
more detail at some of the most significant group differences, which
are shown in Table 5.

5.3 RQ3: The students’ perception of CTAs in
personalised feedback messages

Finally, to examine students perception of provided actionable CTA
links in their feedback messages, we conducted two focus groups
with eight and five students, respectively. Students expressed a
wide variety of opinions towards the course and the feedback they
received. The following themes emerged in the focus group: the
challenging nature of the course, feedback message as a reminder
and the role of links in engaging with the course.
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5.3.1 Challenging nature of the course. Students found the course
challenging and hard, especially those who had not done any chem-
istry or biology in high-school. They mentioned that attending the
lectures and tutorials helped them in understanding the contents of
the course. Interacting with fellow students also helped struggling
students to learn in this course.

5.3.2  Email messages as reminders. Personalised feedback emails
helped students to evaluate their progress towards the course and
get back on track in case they were falling behind. One student
said: “It made sure I got things done because I'm a big procrastinator.”
Another student described her feelings when opening the emails:
“So when I got them I was like, oh this is overwhelming and then I
was like, no And then I just kinda deleted them [respondents laugh].
But like a few of ‘em were good. A few of them would pop up and
be like, you got an email from the co-ordinator, which was helpful.
And every time that came up I was like, oh this must be important”.
However the feeling changed after acting on the feedback: “once
you like clicked on it you’re like, okay I've done it, it’s done.”

5.3.3 The role of links in engaging with the course. Students men-
tioned that links made the emails easy to understand and act upon.
One student said: ‘T guess if you're lazy you just click it and you know
where it is [laughs] so easier”. Another student mentioned “They
kinda help because they take you straight there instead of having
to go through.” Another student described the role of links in her
own words: “You're just reading then oh you know exactly what she
meant.”

6 DISCUSSION

The first research question examined the relationship between en-
gaging with each feedback CTAs and passing the course. According
to RQ1 results (Table 2), acting upon the email (via clicking on the
first CTA) was correlated with passing the course. This implies that
early responses to feedback messages can predict how well students
will complete the course. Our results indicate that students who
engage with the feedback early in the course have higher chances
of finishing the course successfully. This might be explained by
the point that acting on feedback messages nudged students to
engage early with the course and study regularly throughout the
semester [41]. Furthermore, early engagement creates more time
for spaced learning, interleaving and other learning strategies that
are associated with higher retention in the long-run([7].

The second research question examined the association between
students’ demographics and feedback engagement, to identify groups
of students who have specific challenges with feedback engage-
ment. In our study, the association of feedback engagement with
student demographics was sporadic, without any consistent asso-
ciation over time (Table 4). The only pattern belonged to female
students, who were more likely to engage in Week 2 and Week
7, for non-English speakers for Week 5, and Mature students for
week 8. Interestingly, the findings for female students are aligned
with the previous research by Turner and Gibbs [70] who suggested
that females students are more likely to act on feedback. However,
whether this phenomenon represents a signal or noise or any intric-
acies of the course design affect these associations would require
further examination.

Finally, the third research question focused on students percep-
tion of feedback messages which included CTA links. As discussed



Understanding Engagement with Personalised Feedback Messages

LAK ’20, March 23-27, 2020, Frankfurt, Germany

Table 4: Odds ratios for nine logistic regression models predicting feedback weekly engagement using demographic and feed-
back engagement predictors. Boldface represents significance on p < .05 level.

Outcome variable

Predictor variable Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 8 Week 9  Week 10
Feedback Feedback Feedback Feedback Feedback Feedback Feedback Feedback Feedback

Eng. Eng. Eng. Eng. Eng. Eng. Eng. Eng. Eng.

Admission basis = Mature age 2.05 0.27 1.48 0.95 9.97 0.30 0.59 9.22 1.00
Admission basis = Other 0.49 0.04 0.23 1.51 1.64 0.93 3.97 1.03 1.00
Admission basis = VET 0.65 1.31 1.54 3.15 1.74 1.04 0.68 NA 1.00
Attendance = Part-time 0.89 0.74 0.77 0.88 NA 0.66 2.12 0.44 1.00
Gender = Female 2.35 0.55 1.23 2.59 243 2.78 1.07 0.55 1.00
English at home = No 0.70 1.36 2.34 1.65 4.58 1.26 1.14 1.18 1.00
Mature = No 0.67 0.46 1.32 0.44 1.09 0.89 0.26 0.73 1.00
Previous attainment = Nothing 0.62 1.21 0.78 0.74 0.76 3.48 0.17 0.29 1.00
Previous attainment = Some college 0.69 0.07 1.37 NA NA 1.91 NA NA 1.00
Previous attainment = VET course 1.56 0.61 0.64 0.27 0.56 1.01 0.79 3.05 1.00
Program = Foundation 0.78 18.61 2.83 0.43 0.51 1.16 0.64 0.55 1.00
Week 1 Feedback Engagement 27.75 2.86 5.33 2.81 2.00 2.12 0.47 1.00
Week 2 Feedback Engagement 2.16 0.34 0.57 5.62 0.56 0.73 1.00
Week 3 Feedback Engagement 1.50 0.62 1.86 3.26 0.79 1.00
Week 4 Feedback Engagement 2.06 0.97 6.31 6.59 1.00
Week 5 Feedback Engagement 1.24 2.84 NA 1.00
Week 6 Feedback Engagement 6.38 14.34 1.00
Week 8 Feedback Engagement 1.02 1.00
Week 9 Feedback Engagement 1.00

Baseline for Admission basis = Secondary education
Baseline for Previous attainment = Secondary education

in Section 5.3, three themes were observed in the focus group. Two
of the themes existed in the research literature. Introductory science
courses have always been challenging for students [44]. Also, the
previous research in customised feedback messages revealed that
feedback messages helped students track their progress [50]. How-
ever, the third emergent theme was new to education and provided
novel insights on students responses to feedback messages contain-
ing a CTA. The value of making messages easy and saving users’
time is well-recognised in digital marketing [64]

7 LIMITATIONS

The present study has some limitations. First, the patterns observed
in this study originate from a small student cohort and as such
much not be generalisable to other learning contexts. Each course
is a unique learning experience and student engagement is a func-
tion of many educational (such as teaching method, the structure
of the course) and non-educational factors (such as the timing of
the emails, appropriate subject lines and possible technical issues).
Future research in this area will unfold which patterns are observed
in different situations. Second, the associations found in this study
have correlational nature and causal relationships could not be in-
ferred from an observational study like the current research paper.
Finally, we recognise the limitations of the proxy used for student
feedback in this study and acknowledge that clicking a CTA link
does not necessarily mean that action was taken nor that learning
has happened. Human learning is inherently complex and no meas-
ure can capture this complexity perfectly. However, the measures
of student engagement with the provided feedback represent useful

proxy measures that enable us to improve our understanding of
human learning and interaction with the feedback.

8 CONCLUSION

The present study has two main contributions. First of all, to the best
of our knowledge the present study is the first one to empirically
examine students engagement with technology-mediated feedback
in online settings. While previous studies examined students’ per-
ceptions of provided feedback, we tracked student engagement
with the provided feedback and looked at its association with their
course completion and demographic factors. Secondly, this study
outlines the methodology for using OnTask and Moodle platforms
to run similar analyses in the future. The proposed approach does
not require expensive URL tracking functionalities that do not exist
in current learning platforms and uses simple and handy function-
alities that are familiar to most online educators. While this study
is the first step towards understanding of students’ engagement
with provided feedback, we hope that in the future, similar studies
will be done to provide further insights into the complexities of
feedback provision in technology-mediated settings.

From the standpoint of improving understanding of feedback
provision in technology-mediated settings, our findings reveal that
early engagement is highly indicative of students course completion.
This pattern is aligned with the existing literature around self-
regulated learning skills and the role of proper time management in
student learning [11, 72]. One potential opportunity of monitoring
feedback engagement using the proposed methodology is early
intervention for supporting students who are falling behind in
their studies. In this way, monitoring student reaction to provided
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Table 5: Student engagement with feedback messages for different groups of students that showed significant differences in

logistic regression models.

Group Engagement

Feedback Message Variable Value Total Emails Sent Total CTA Clicks Percentage
Week 1 (Quiz 1) Gender Male 75 31 41
Female 143 82 57

Week 2 (Quiz 1) Week 1 Engaged No 105 3 3
Yes 113 43 38

Week 3 (Quiz 1) Week 1 Engaged No 105 9 9
Yes 113 30 27

Week 4 (Quiz 1) Week 1 Engaged No 105 6 6
Yes 113 23 20

Week 5 (Quiz 1) English at home Yes 182 6 3
No 36 4 11

Week 6 (Quiz 2) Gender Male 71 9 13
Female 127 37 29

Week 2 Engaged No 153 22 14

Yes 45 24 53

Week 8 (Quiz 2) Mature Yes 32 10 31
No 166 26 16

Previous attainment  Secondary Education 103 21 20

Some College 10 0 0

Previous attainment ~ VET Course 64 12 19

Nothing 21 3 14

Week 3 Engaged No 160 23 14

Yes 38 13 34

Week 4 Engaged No 169 22 13

Yes 29 14 48

Week 7 Engaged No 152 18 12

Yes 46 18 39

Week 9 (Quiz 2) Week 4 Engaged No 169 9 5
Yes 29 5 17

Week 6 Engaged No 152 6 4

Yes 46 8 17

feedback is the starting point of the continuous student support, as
well as ongoing course improvement.

To summarise, the current paper applied a data-driven approach
for improving feedback processes and narrowing the feedback gap.
Putting all the results together, using CTAs in customised email
messages has turned out to be a successful practice. This practice
was well-received among students. It also allowed the researchers to
explore students reactions to feedback messages quantitatively and
discover patterns which can be used to design interventions and
improve feedback recipience for students of different backgrounds.
The current paper demonstrated that the popular and tried and true
method of collecting data on actions on feedback messages applies
to education and helps in understanding feedback recipience at a
deeper level and narrowing the feedback gap.
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