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ABSTRACT: Self-regulated learning is critical for success in online learning. However, students
inevitably experience off-task thoughts (mind wandering) that can disrupt learning. Although
these two factors have been studied independently, the relationship between self-regulated
learning and off-task thoughts has not been studied extensively. This research explores the
relationship between self-regulated learning and off-task thoughts while learning online from
avideo. A mixed methods approach combines meta-analysis, a case study, an experiment, and
comparative analysis to investigate off-task thought frequency and its influence on self-
regulation processes. A conceptual paper will present a model of how off-task thoughts may
prompt reactive self-regulation during learning. Meta-analysis will synthesize the occurrence
and impact of task-related interference. A naturalistic case study and controlled experiment
will gather self-caught thought reports during actual and simulated video learning. Comparing
results will assess generalizability across contexts. This research will provide theoretical and
empirical insights into the relationship between off-task thoughts and self-regulated learning
when learning from videos.

Keywords: self-regulated learning, mind wandering, metacognition, meta-awareness, off-task
thought

1 INTRODUCTION

When attempting to learn, it is common for students to think about something unrelated. A student
will think about something else about 30% of the time during educational activities (Wong et al.,,
2022). This is called task-unrelated thought or, more generally, off-task thought, and it is inevitable.
Therefore, off-task thoughts must be considered when studying how students learn. How students
adapt their learning to the current situation, including distractions, is part of self-regulated learning
(Panadero, 2017). However, distractions, such as off-task thoughts, can occur while executing the
learning process, and students then need to adapt to this distraction on the fly.

2 BACKGROUND
21 Off-task thoughts

Off-task thoughts can be conceptualized along the two dimensions of stimulus-dependency and task-
relatedness (Stawarczyk et al., 2011). For the context of this research project, only stimulus-
independent thoughts are of interest, and these can be either task-unrelated or task-related. Stimulus-
independent and task-unrelated thoughts are called mind wandering, and stimulus-independent and
task-related thoughts are called task-related interference.
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Based on a recent meta-analysis, mind wandering occurs about 30% of the time during educational
activities and has a negative relationship with learning outcomes (Wong et al., 2022). A comparable
meta-analysis on the frequency and effect on learning outcomes of task-related interference has not
been conducted yet. When students are learning, they will encounter both types of off-task thoughts
and adjust their learning depending on the type of off-task thought they encounter.

Because of the negative effect of mind wandering on learning outcomes, there have been various lab
studies whose authors attempted to reduce how often the learners are mind wandering. In the
context of learning from videos, this has been achieved using interpolated testing (Jing et al., 2016;
Szpunar et al.,, 2013; Welhaf et al., 2022). Other types of learning activities could be incorporated into
a video. For example, generative activities such as self-explanations positively affect learning
outcomes (Fiorella & Mayer, 2015), but it is unknown which effect they will have on of off-task
thought.

It is also possible that students realize they were mind wandering; this is called meta-awareness
(Schooler et al., 2011). This is a form of metacognitive monitoring (Schooler & Smallwood, 2009).
When students engage in metacognitive monitoring, they are actively thinking about what they were
just thinking about, and when they do this, they could become aware that they were just off-task. The
information gained about their thoughts can then be used as the basis for adjusting ones’ thoughts.
This is called metacognitive control. A student then studies until they engage in metacognitive
monitoring again, which can trigger metacognitive control. This metacognitive monitoring and control
cycle forms the basis of self-regulated learning (Winne & Azevedo, 2022).

2.2 Self-regulated learning

Self-regulated learning is a framework for understanding the emotional, motivational, and cognitive
aspects of learning (Panadero, 2017). The self-regulated learning model chosen to underpin this
research is the COPES model (Winne & Hadwin, 1998) because it describes how metacognition is part
of self-regulated learning and how students adapt their learning process to the current task. Following
Winne and Hadwin (1998), self-regulated learning occurs across four interconnected stages and during
the third phase, while the students enact study tactics and strategies, they frequently switch between
cognition and metacognitive monitoring (Winne, 2011). During this phase, students are theoretically
most likely to realize they were having off-task thoughts and then adapt their learning behavior based
on this realization. It is this phase of self-regulated learning that is being explored in this research
project and so far there is no model describing how off-task thoughts influence self-regulated learning.

3 RESEARCH APPROACH

This research project consists of two parts. The first part is theory development, complemented by a
meta-analysis. Together, these inform the second part, exploring self-regulated learning and off-task
thoughts during learning from videos.

31 Theory development and meta-analysis

Building upon the existing literature, a model will be developed that outlines how off-task thoughts
influence learning and how students might react to realizing their off-task thoughts. The model will be
based on the COPES model of self-regulated learning, theories on off-task thought, and the concept
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of metacognition. This model will be presented in a conceptual paper. Part of this model stipulates
that how a self-regulated learner reacts to realizing they were off-task depends on the type of off-task
thought they had. While the frequency and relationship with learning outcomes are already known
for mind wandering (Wong et al., 2022), this is not the case for task-related interference, which
motivates the first two research questions.

e RQ1: How often does task-related interference occur during learning?
e RQ2: How strong is the relationship between task-related interference and learning
outcome?

The developed model will serve as a theoretical basis, enriched by the meta-analysis on task-related
interference and complemented by the meta-analysis on task-unrelated thought by Wong et al.
(2022). Together, these components will describe how frequently students face each type of off-task
thought and thus need to react to it. In the following, the context of video-based learning has been
chosen to explore these dynamics in detail and assess their practical implications.

3.2 Exploring self-regulated learning and off-task thoughts during video learning

The theoretical assumption of mutual influence between self-regulated learning and off-task thoughts
led to the overarching question, “What is the 2-way relationship between self-regulated learning and
off-task thoughts in video-based learning?” The overarching research question has been broken down
into specific research questions.

e RQ3: How does self-regulated learning influence off-task thoughts when learning
from a video in a naturalistic environment?

e RQ4: How does self-explanation during video watching influence off-task thoughts
compared to interpolated testing?

e RQ5: Is the relationship between self-regulated learning and off-task thought
frequency consistent or different when comparing naturalistic (case study) and
controlled (experiment) settings?

The limitation that most off-task thought and learning research has been conducted in lab
environments motivated RQ3; that the reduction of off-task thought during learning from videos has
mostly been attempted using interpolated testing motivated RQ4; and concerns about the
applicability of lab-based research results to a naturalistic setting motivated RQ5.

4 METHODOLOGY

A combination of methods will address the previously described research questions. These are a meta-
analysis, a case study, and an experiment. The data from the case study and the experiment will then
be combined to analyze and compare the frequency of the off-task thoughts and assess the potential
impact of self-regulated learning on off-task thoughts. In both the case study and experiment, self-
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caught free-text thought reports are used, and the participants are asked to answer subscales® from
the self-regulation for learning online (SRL-O) questionnaire (Broadbent et al., 2022).

4.1 Meta-analysis

The research questions one and two will be approached using a meta-analysis. Systematically, the
existing literature on task-related interference will be searched and screened. Afterwards, the
frequency and effect size for the relationship between task-related interference and learning
outcomes will be extracted and included in a meta-analysis. This information will reveal how often
task-related interference occurs and how strongly it affects learning outcomes. This study has been
pre-registered?.

4.2 Case study

The third research question will be approached using an exploratory case study across multiple
courses at the University of South Australia. A significant limitation of many studies on the relationship
of off-task thought and learning is that these studies took place in controlled laboratory environments.
For the context of studying off-task thoughts while learning from a video, this also meant that the
learners did not have a chance to react to the realization of their off-task thoughts, although they
might have wanted to. This study aims to overcome this limitation by asking students to watch videos
that are part of their courses and report their off-task thoughts when they realize them. Furthermore,
unlike other studies on off-task thoughts, students can interact with the video player while learning
from videos. They, therefore, could react to the realization of their off-task thoughts. The resulting
trace data consisting of thought reports and video interaction data can be analyzed using sequential
pattern mining. The participating students will watch multiple videos during their participation,
leading to more sequences that can be analyzed. Specifically, the study aims to involve approximately
100 students, expecting to generate around 200 distinct sequences for analysis. In addition to
measuring the students' self-caught off-task thoughts, they will be asked to answer SRL-O subscales
at the beginning of their participation. Based on the answer to the SRL-O subscales and their thought
reports, a multilevel model can be constructed to model the relationship between self-regulated
learning and off-task thought. The results from this study will provide insight into how often off-task
thoughts occur in a naturalistic setting and if the students react if they realize they were off task by,
for example, rewinding the video.

4.3 Experiment

The fourth research question will be addressed using an experiment. An experiment will be designed
in which the effect of interpolated testing and writing self-explanations of the video content on the
self-reported frequency of off-task thoughts is compared between the two experimental conditions
and with a control group. This experiment will consist of SRL-O subscales, a pre-test, watching the
video and reporting off-task thoughts (self-caught), a filler task, and a post-test. While the participants

1 Subscales used in both: Metacognition, Online Effort Regulation, and Online Task Strategies. Subscales additionally used in
the case study: Online Planning and Time Management, and Online Study Environment.

2 https://osf.io/znhfy
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watch the video, they are instructed to report any off-task thoughts they realize. Additionally, each
time the participants are interrupted for a learning activity (interpolated testing or self-explanation),
they are asked to write a thought report. The results from this study will provide insights into which
learning activity (interpolated testing or self-explanations) will lead to better learning outcomes and
if the realization frequency of off-task thoughts differs between the two experimental conditions and
a control group. This study has been pre-registered?.

4.4 Comparison of off-task task thought frequency between case study and
experiment

Once the case study and the experiment are completed, research question five can be answered. The
data from the case study will be combined with the control group's data from the experiment.
Combining the data, the frequency, and types of off-task thoughts between the two studies can be
compared based on the participants' SRL-O questionnaire scores. The resulting data can provide
insight into students’ self-regulation in different contexts and might describe that students with a
similar score on the SRL-O subscales have a similar or different frequency of self-caught off-task
thought frequency in the case study than in the experiment.

5 STATUS

The status of this research project is that the conceptual paper is being written in cooperation with
Caitlins Mills from the University of Minnesota and Phil Winne from Simon Fraser University. The
meta-analysis is conducted with Andrew Zamecnik from the University of South Australia. The
database searches for this meta-analysis have already been conducted, and the resulting sources are
being screened. For the case study, the data collection is in progress, and the data collection for the
experiment is expected to be completed before LAK24.

6 ETHICAL CONSIDERATIONS

Ethical approval has been obtained from the Human Research Ethics Committee of the University of
South Australia. The personal information obtained during the case study is de-identified before data
analysis, and only anonymous data is collected for the experiment. Only data from participants who
provided informed consent will be used in both cases.

7 CONTRIBUTION

Overall, this research will contribute to the existing literature by investigating the relationship
between off-task thoughts and self-regulated learning and how students might influence their off-task
thought frequency after realizing they were off-task. Additionally, this research provides evidence of
learning and expands learning theories that can be used to inform automated interventions to reduce
mind wandering and thereby improve learning outcomes.

3 https://osf.io/4dg5u
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