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Abstract

Despite the positive effects of Blended Learning (BL), several studies have shown that students require high levels of self-
regulation to succeed in these types of practices. Still, there is little understanding of how students organize their learning
in BL authentic contexts. This paper presents the objectives and current status of a project that seeks to understand how
students’ Self-regulated Learning (SRL) strategies manifest themselves in BL contexts holistically and how to foster it through
technological solutions. The contributions of this project will be three-fold. First, we aim to develop novel analytical and
technological solutions to understand better the dynamics of how self-regulated learning unveils in BL contexts. Second
is the development of a dashboard-based support tool for students and teachers. And third, we will provide evaluations of
the analytical framework and support tool in authentic BL contexts. We expect that these contributions will provide the

community with a better understanding of the dynamics of SRL in BL.
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1. Introduction

In the last few years, we have seen Blended Learning (BL)
approaches becoming more varied and commonly applied
[1]. This methodology consists in combining online and
traditional in-person activities [2]. Nonetheless, while BL
has been shown to have positive effects on learning, many
students often have problems regulating their study [3, 4,
2]. This has prompted a growing interest in finding out
how to understand and support students’ self-regulation
abilities in BL.

Self-regulated Learning (SRL) is defined as a complex
process that combines meta-cognitive, motivational, and
emotional processes [5]. Recent literature shows that
students’ SRL ability is a good predictor of their behavior
and success in a course [6]. However, most studies on
SRL have been conducted in online contexts and little
is known about how these processes manifest in BL [3].
Recent works show that students’ SRL manifests differ-
ently depending on pedagogical decisions, such as the
learning context and course modality [3, 7, 8, 9]. For
example, Matcha et al. [9] compared students’ strate-
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gies in a BL course, in a Flipped Classroom (FC), and in
Massive Open Online Courses (MOOCs), showing that
students used similar strategies in BL and FC modalities,
but these differed from the tactics used in MOOCs. More-
over, [3] showed that BL students used SRL strategies
less often than online students. Overall, there seems to
be a strong connection between the course design, the
learners’ SRL ability profile, and the learning strategies
in the course [9, 7].

To support students’ SRL, researchers propose differ-
ent mechanisms. One of these mechanisms is using
dashboard-based tools. These tools provide learners with
information about their progress. Although most of these
tools have been designed and evaluated in online environ-
ments with encouraging results [10], only a few works
show how students incorporate them into their learning
strategies and have an impact on their behavior in BL
courses [11, 12].

In order to give meaningful SRL support in BL it is im-
portant to understand how different external factors (e.g.,
the influence of the teacher or face-to-face classes) and
internal factors (e.g., students’ self-regulation abilities)
affect learners in these contexts. These factors influence
how students will interact with the learning material
along the course. This represents a particular challenge
in TEL, as it implies that strategies observed will be heav-
ily influenced by the dynamics of the system in which
the students operate [13, 14]. This points out the need to
develop new holistic approaches to understand the SRL
behavior of the students better.

This work is part of a 3-year thesis starting in October
2021, in which we expect to contribute to the TEL domain
by addressing these gaps. Specifically, we propose: (1)
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studying new analytics techniques to understand the
development of SRL strategies in BL holistically and (2)
developing technological solutions to support SRL in BL.

2. Objectives and research
questions

The general objective of this project is to investigate the
SRL strategies used by learners in BL scenarios and to
propose and evaluate a Learning Analytics (LA) techno-
logical solution based on user-centered dashboards (for
teachers and students) to support those strategies that
maximize learners’ performance. Three main objectives
are derived from this general objective:

» Objective 1: To propose an analytical framework
to study in a holistic manner how students’ SRL
strategies manifest in BL contexts.

« Objective 2: To design a LA dashboard-based
solution for teachers and students to support SRL
in BL.

« Objective 3: To evaluate the impact of LA solu-
tion on students’ learning strategies and teachers’
decision-making in BL scenarios.

2.1. Measuring SRL in BL

Different methods have been proposed for studying how
SRL manifests in different learning contexts, especially in
online learning environments. These range from using
self reported data [15] to detecting tactics and strate-
gies by using the trace data collected from the course’s
LMS [16, 7, 17, 18, 9]. The latter has seen many contri-
butions from the field of Learning Analytics (LA). Some
examples of these analytical approaches have used tech-
niques derived from temporal analysis and sequence min-
ing [17, 16]. Some studies have also made the connection
between these techniques and the SRL theory [16]. Fan
et al. [16] suggests this theoretical backbone may allow
us to overcome the limitations of the context-specific
nature of LA to perform pedagogical interventions that
go beyond course setting.

Most of these methods have been applied in online set-
tings, and very few have been applied in Blended Learn-
ing settings. The currently applied methods are limited in
capturing the impact of factors such as teacher interven-
tions and face-to-face classes. In fact, current research
applying existing methods in Blended Learning encoun-
ters difficulties in providing indicators on run-time, as
well as in giving a temporal meaning to the collected data.
From this, we derive the following research question:

« RQ1: How can pre-existing LA methods and tech-
niques be adapted and combined with qualitative

methods to create an analytical framework for
characterizing the dynamics of students’ strate-
gies in BL?

2.2. Supporting SRL in BL

Researchers have proposed different approaches to sup-
port students’ SRL processes [19]. The most common
approaches explored are educational prompts and inte-
grated support systems [20]. These solutions transform
raw data into ‘actionable insights’ to produce behavioral
changes in the students [21]. So far, most of this prior
work has been conducted in online settings, such in Mas-
sive Open Online Courses (MOOCs), in which students
have low interaction with the teacher [20]. These stud-
ies suggest that dashboards could be an appropriate ap-
proach for supporting SRL strategies. In particular, the
strategies of goal setting, strategic planning, time man-
agement, and monitoring have been shown to be more
effective for promoting students’ motivation and impact
on course performance.

There are still very few studies looking at these solu-
tions BL contexts (e.g., [22, 23]). These works in BL have
two main limitations. First, the tools focus on support-
ing the students directly, usually overlooking the role
of the teacher. Second, while some tools are based on
theoretical models for SRL, there is still much to under-
stand about their impact on students’ SRL strategies. This
posses the following research questions for the project:

« RQ2: How useful (interpretable, actionable, and
comprehensive) are the existing indicators pro-
vided in the SRL-support dashboard for students
and teachers?

« RQ3: How do SRL support tools influence stu-
dents’ strategies and teachers’ decision-making
in BL scenarios?

3. Project Methodology

Design Based Research (DBR) will be used as a method-
ological approach, which combines experiments in real-
world settings with theoretical models [24]. The inter-
ventions will be based on the NoteMyProgress (NMP)
tool [25], a Moodle plug-in that delivers dashboards with
self-regulation indicators in the course to both students
and teachers (see Figure 1). Three experimental cycles
will be carried out to improve the tool and the analytical
frameworks in an iterative way. After each cycle, the
results will be published as part of the LASER project
following an Open Science Framework.
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Figure 2: Analytical approach used to evaluate the first design cycle [26].

4. Current Results: First Design
Cycle

The first cycle focused on studying students’ behavior in
BL. This cycle had three research questions:

1. How do students’ learning tactics and strategies
manifest along the BL course?

2. Does the NMP tool, designed to support students’
SRL, have an effect on their learning tactics and
strategies?

3. Is there a relationship between students’ learning
strategies, course performance, and SRL ability
profile?

This intervention took place between September 2021
and January 2022. The study consisted on 241 students
from two university courses. At the beginning of the
course, students completed the informed consent for par-
ticipation and a questionnaire to assess their level of SRL.
Midway through the course (week 6), they were intro-
duced to NMP and invited to refer to it to assess their
study strategies [27]. At the end of the course, they were
asked to complete a questionnaire on their sense-making
of the tool [25].

The evaluation of one of these courses is detailed in
[26]. Here, we extended an analytical approach proposed
in Fincham et al. [17] and analyzed the results with re-
spect to students’ SRL ability profile, final performance,

and previous achievements. The approach consists of the
following steps:

1. Separating the activity of the students into
sessions. These correspond to a sequence of
actions not separated by more than 30 minutes
of inactivity.

2. Detecting the underlying tactic of each ses-
sion. A tactic is defined as the underlying pro-
cess that a student is applying in a given period
of time [17]. We used a Hidden Markov Model
(HMM) in order to detect students’ tactics.

3. Detecting students’ strategies. Under the ana-
lytical approach proposed by Fincham et al. [17],
strategies are defined as sequences of tactics ap-
plied by the students. In order to include the con-
text of the BL course, we included in this model
the timing with respect to the face-to-face ses-
sions.

4. Analyzing relationships between strategies
and students’ profile. We analyzed how differ-
ent tactics and strategies applied by the students
related to their SRL ability profile, course perfor-
mance, and previous achievements.

We found that students’ strategies were correlated
with their previous achievements (GPA) and their self-
reported Self-Regulation ability. We also found that the
tactics used by the students varied across modalities and



METAREFLECTION = PLANNING THE WEEK

Resource planning based on days
Choose which days you plon to complete the different resources

Monday Tussday Wednesday Thursday Friday saturdery sunday

: Final test - 1 O 0O O O O
: Finaltest-2 ] O O O O O
Finaltest-3 [ O O O O

Final test - 4 O 0O O O O O

0 Finaltest-5 [ O O O O

Figure 3: Examples of the ‘Student planning and goal setting’ functionalities added to NMP

Levels Basis points

e 3 e 50 AUTOMATIQUE = MANUALLY
Last name Last name Last name

Débutant Moyenne Senior

Description Description Description

SAVE CONFIGURATION

Figure 4: Example of the ‘Gamification’ functionalities added
to NMP

were based on the pedagogical decisions of the course.

In terms of the usage of NMP we found that even though
some students incorporated the SRL support tool into
their learning tactics, the use of the tool was relatively
sparse. We also found that, even if the use of the tool was
not mandatory, most of the students interacted with the
indicators relating to Strategic Planning.

While this gives us some insight into the performance
of the students in the course, this methodology still has
some limitations. Mainly, since the methods applied are
"memory-less", we are losing information on the temporal
dynamics of the events. Also, this methodology only
allows us to do a retrospective analysis of the course. This
limits our capability to perform meaningful interventions
on run-time.

5. Future work: Second Design
Cycle

The second design cycle focuses on the role of the teacher
in the BL course, as well as on students’ behavior when
they use support for planning their course. This cycle
will take place between September 2022 and January
2023. Based on the insights from the first cycle, new
developments were made to NMP. We developed new
functionalities of student planning and goal setting (see
Figure 3), and gamification (see Figure 4).

We aim to evaluate this intervention based on the tem-
poral dynamics of the students. Our goal is to understand
how external factors (such as feedback and gamification)
and internal factors (such as student planning) affect the
students’ SRL behavior. Following the recent works by
[14, 28, 29], we will study how context-dependent and
context-independent indicators behaviors throughout the
course and their potential to give meaningful information
to students and teachers. In the short term, we will be fol-
lowing behavior-based indicators already studied in the
literature to provide students feedback week to week. In
the long term, we are looking to develop indicators based
on point processes to capture more complex temporal
behavior from the students. This study will be done in
collaboration with the Millennium Nucleus Student Ex-
perience in Higher Education in Chile (NMEDSUP) to see
how this work can be extended to different institutions
and contexts.

6. Contribution to TEL domain

This work aims at advancing research in TEL, and in
particular in the study of SRL in BL scenarios, with three
contributions. Firstly, we expect to provide the commu-
nity with an analytical framework for understanding the
dynamics of SRL in BL in a holistic manner and taking
into consideration temporal aspects. These tools will help



in analyzing data but also in proposing indicators that
could serve researchers doing interventions on run-time.
Second, we contribute with the NMP tool, a functional
tool that both teachers and students could use to support
SRL, and its evaluation in authentic contexts. The cur-
rent version of the tool is already openly available'. And
third, we expect to contribute with exemplary scenarios
on how to apply our analytical framework in BL.

These contributions will have implications at the the-
oretical level, the analytical level, and the teaching prac-
tices level. We expect that our analytical framework and
proposed tool can give the community greater insights
into how to understand the different factors that affect
the dynamics of SRL in BL. We hope that this allows the
community to have a better understanding of how to
support SRL in a holistic manner.
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