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Introduction: Individual, Conceptual,
and Self-Regulatory Learning

Bloom’s Taxonomy is a framework often utilized to describe
student learning outcomes and behaviors and to organize
the cognitive aspects of learning in a hierarchical fashion
[1]. According to educational psychologist Bloom, people’s
cognitive domain focuses on “intellectual skills, cognitive
strategy, and verbal information” [2]. Although Blooms is a
popular model, we will note that there are several alternatives
that include additional aspects of learning, e.g. the notion of
self, that all work to gradate the various outcomes of learning,
helping students and educators contextualize learning so they
can assess and improve educational experiences [3].

Looking at Blooms Taxonomy specifically, shortly after the
original work was published, others sought to include and
formulate two related domains, affective (Krathwohl et al.) and
psychomotor (Harrow), which are not as heavily emphasized
or discussed in post-secondary education [4, 5]. Schools’
curricula, expectations, and teaching styles tend to emphasize
students’ capabilities to solve technical problems and think
critically, making the cognitive domain the most stressed of
the three. Thus, educators and students alike must pause and
pose the inquiry: what are the intellectual as well as personal
consequences of over-emphasizing the cognitive domain in
students’ learning and lives?

By further framing instruction and learning with non-cognitive
domains, such as those discussed here, educators and students
can establish a more holistic sense of self. The affective domain
focuses on “skills and disposition for appropriate emotions
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and responses” [2]. Learning is enhanced when the amygdala,
prefrontal cortex, and hippocampus interact harmoniously,
and one’s emotional state is intimately connected to these brain
activities [6]. The psychomotor domain focuses on “physical
actions, reflexes, interpretive movements and hand-eye
coordination,” and there is a growing body of literature seeking
to reconcile the divorce between the mind and body [2, 7, 8].
Clearly, both of these domains are significant components to
effective learning.

Students, like all humans, carry within them more than just
their intellectual capacities and technical abilities. In order to
reach students’ minds, help them learn, and help them develop
as people, education systems must strive to view learners in a
more holistic manner. Seeing through this lens and engaging
in learning activities that incorporate all three domains
(cognitive, affective, and psychomotor) are seemingly suitable
and significant steps toward doing so [2]. That being said, how
might we characterize students’ experiences when the practice
of learning is discordant?

For example, we will look at cognitive load theory, which
assumes that humans have two main types of memory: working
memory and long-term memory [9]. Long-term memory can
hold a great deal of information; in contrast, working memory
can only hold a small amount and for a much shorter period
[9]. When a learner’s working memory is overwhelmed, their
high intrinsic and extraneous loads are likely negatively altering
their ability to concentrate on the task at hand [9]. This may
cause them to experience inefficiencies, become frustrated,
or lose motivation altogether. If this leads to overwhelming
exhaustion, cynicism, and task-dissociation, then one might
characterize the learner as “burnt-out” Prior to this negative
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outcome, educators and students might benefit from asking the
question of what exactly one is trying to motivate and how can
we support that motivation?

Self-regulated learning (SRL) is a broad term in educational
psychology that encompasses many parameters affecting
learning, e.g.  cognitive, metacognitive, behavioral,
motivational, and emotional. After the following section, we
outline a mindful learning activity informed by this framework.
While the activity we prescribe is a simple and relatable one,
we ask the participant to be mindful about aspects of their
learning practice in order to highlight how the actions of their
everyday life fit within the construct of SRL. We hope that this
might cause them to be more intentional and self-aware when
selecting their learning strategies.

Self-regulated learning refers to a framework originating with
the cognitive modeling of educational psychology researcher
Zimmerman that focused on how learners develop cognitive
models and attain task mastery [10]. There are now several
models of SRL and, while all of the noteworthy models define
SRL as a cyclic process, each emphasizes different aspects of
cognition, motivation, and self-affect. For example, the “burn-
out” state described before is a more natural entity in education
researcher Boekaerts’ perspective [11], where emotion is
emphasized and cited as two-thirds of their defined purposes
of regulatory aspects seeking to protect the ego from damage.
In an article from educational psychology researcher Panadero
[12], all six of their reviewed models break SRL into distinct
phases with defined subprocesses seeking to explore three main
areas: (meta)cognition, motivation, and emotion. However,
they tend to contrast with one another in regards to how they
address the concepts of growth/mastery versus protection of
the self-concept, the role of downregulation of metacognitive
processes in favor of automaticity of process, and contextual
variables pertinent to the setting in which the learning occurs.
That said, for our purposes, it is most important to bring
awareness of Zimmerman’s cycle to undergraduate STEM
students so that they may benefit from its inclusion into their
own mental models of learning.

To help convey the concept of SRL cycling, we connect SRL to
the three-fold concept of learning domains from the previously
discussed taxonomies and pose the following rhetorical
questions, which will be expanded upon later in this article.

1. Forethought, Planning, and Activation. Where are you
doing this work? Can you think of how this environment
might affect your emotional and physical self? What will you
be doing? If you made a task list, is it consistent with intrinsic/
extrinsic goals? Are the tasks actionable and reasonable in
scope?

2. Monitoring and Control. During the task, do you reflect
on your emotional and physical self? What support could
you envision assisting you here (e.g. TAs, peers, food, calming
techniques, etc.)? Could this support help your focus persevere
and self-instruction grow, and how might you record this?
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3. Reaction and Reflection. Looking back on the work session,
what things went well/poorly, and why did they go well/poorly?
Was it a productive session? What are the necessary ingredients
for your next steps and future sessions?

While SRL defines a framework for research, it is also useful
as a means to teach learners how they can be more strategic
and successful in their personal learning practices, especially
in circumstances in which motivation can be difficult to form
and sustain. When students do not actively counteract this
decrease in motivation and focus, major consequences can
occur, including exhaustion, anxiety, or academic failure. As
psychologist McGonigal said, “if there is a secret for greater
self-control, the science points to one thing: the power of
paying attention” [13]. SRL may just be the tool that students
are needing to become active in their learning experiences and
to begin really paying attention.

According to educational psychology professor Bembenutty,
“self-regulation of learning’ refers to learners’ beliefs about their
capacity to engage in appropriate actions, thoughts, feelings,
and behaviors in order to pursue valuable academic goals while
self-monitoring and self-reflecting on their progress toward
goal completion” [14]. If the first piece of the question is “what
exactly is one trying to motivate?”, then our response would be
learning performances, no matter how big or small, that are
supported by planning and reflective components, the answer
to the second piece of the question of “how can we support that
motivation?”.

Before we outline our mindful learning activity, which is
prescribed for a typical work session where the learner
intentionally engages with the phases of SRL, we first consider
the larger context in which this activity applies.

SEP and Lifelong Learning

To better understand the context of our activity, we treat the
college curriculum and class structure as a system and apply
the Systems Evaluation Protocol (SEP) of Cornell University’s
Office of Research on Evaluation [15]. The SEP is a procedural
process that seeks to establish consistency between a program’s
activities and their proposed outcomes. Additionally, the SEP
emphasizes a holistic understanding of stakeholder needs prior
to defining the scope of a program’s proposed outcomes and
activities [15]. For our SEP work, we defined an interest in
lifelong learning to be an important long-term outcome of a
college education.

Professors Dunlap and Grabinger’s article describes a lifelong
learner as an individual with the drive to set goals, use
resources, be aware of their actions and strategy use, and adjust
according to their needs determined by their post-session
reflection [16]. These characteristics are reflected in the three-
phase SRL model. If student lifelong learning is our goal and
its driving elements are reflected in SRL, then it makes sense
to begin with activities supporting awareness of the cognitive
framework of SRL.



We hypothesize that, if a student practices our mindful activity,
then, in the short-term, they will become more aware of
specific concepts from educational psychology and how they
can positively correlate to attitudes, behaviors, and course
outcomes.

After the student begins developing this awareness and
knowledge of educational psychology principles and how
they relate to their own life, we expect the student to continue
applyingthese principles and practices to their other courses. We
also expect that some will continue adding to their knowledge
base and developing their personal skills. Consequently, our
medium-term outcomes focus on the continued application
and development of personal learning strategies and how they
may be positively correlated to self-regulated learning.

It is then plausible that, in the long-term, if the individual
continues the practice of learning with intentionality, then
we can expect further strengthening of their self-regulatory
capabilities, leading to a predilection to lifelong learning,
improved performance, increased efficiency, and enhanced
self-efficacy.

Discussion on Proposed Self-
Regulated Learning & Goal-Setting
Activity

According to Zimmerman, self-regulated learning has three
phases: forethought, performance, and self-reflection [14]
[10]. Assuming this construct, each of these is imperative
to strengthening one’s overall self-regulatory abilities. One
method that can help students better understand these phases
includes practicing an activity that touches on each phase. For
our example mindful activity, we ask students to intentionally
design an effective work environment and session, affirm
reasonable goals and intentions, participate in a task of their
choosing, and finally reflect on their experience [17].

Forethought (& Goal-Setting) Phase

Two stages of this activity embody the forethought phase
of learning [14, 10]. The first stage concerns setting up their
workspace [17].

To start, the student should set up and adjust their work
environment to suit their needs. Space, time, and emotion
are three aspects of the learner’s environment that can be
altered [17]. This can be done, for example, by adjusting their
chair to be more comfortable or limiting distracting ambient
sounds and lights [17]. All of these actions assist in removing
distractions that may interfere with the session [17]. Learners
should also be mindful of what time of day they are sitting
down to work, as some people are more productive in the
morning, others are more productive at night [17], and for
some it may depend on daily events. Adjusting the setting also
reminds us of all three of the student’s domains’ abilities to work
effectively and efficiently [2]. Finally, a more unconventional,
yet equally important, aspect of a student’s environment is their

emotional state [17]. Emotions heavily affect one’s memory and
ability to focus [6]. By understanding these ideas, learners are
acknowledging the presence of the three domains, preparing
them to monitor and work with their attitudes, behaviors, and
actions throughout the work session [2].

After changing the environment to their liking, the student
can continue moving through the phase by setting learning
goals and intentions for their session [14, 10, 17, 18]. This can
be done by visualizing the activity, setting “implementation
intentions” for specific situations, and understanding the
reasons for their actions [18]. One way to do this is to actively
write these goals and intentions down on paper that can then
be set within their area of sight, such as on their desk. This
way, the learner can be reminded of their goals and intentions
during the session, possibly inspiring them to sustain their
motivation. Doing this activity can help clarify goals, leave little
slack in achieving them, and allow students to later reflect on
their progress toward them [19]. Additionally, neuroscience
states that people better follow their own ideas than those they
have seen or read elsewhere [19]. So, by writing their goals
down themselves, students are 1.4 times more likely to achieve
success [19]. When setting these goals, students should initially
set small, challenging-yet-achievable goals that can later lead
to larger goals [17]. The student should “set goals that give
some room for error” [17]. Giving themself compassion and
permission to both succeed and make mistakes along the way
can enable the learner to feel capable and motivated to continue
doing the work at hand. For instance, the student could write
a goal of “doing five challenging calculus problems” instead
of “doing the entire homework set,” especially when they are
struggling either in the subject itself or with staying focused
or motivated. Utilizing prospective planning strategies, such
as those discussed above, can help learners better understand
their specific situations as well as their own abilities. From
there, they can set their goals and intentions so that they push
for growth rather than unrealistic expectations [18].

Performance Phase

Next, when the learner sits down to begin their work session,
they transition from the first to the second phase. As such,
students will be in the process of doing the task at hand,
implementing strategies, and monitoring themselves when
they are in the performance phase of learning [14, 10, 20].
Self-monitoring includes “tak[ing] ownership of [the] learning
process” by checking in with oneself as well as adjusting
strategies as needed [20]. In this particular activity, the student
can do this during the work session and while implementing
strategies [14]. By monitoring their own “attention control”
capabilities and needs, students can “manipulate [their]
environment” to refocus themselves [14, 20]. For example, if
a learner finds a specific type of music to be distracting, they
can change it or turn it off to see how it changes their ability
to focus and work. This action can be described as practicing
metacognition and “flexibl[y] us[ing]...strategies” [20]. The
monitoring tasks practiced during this phase can increase the
learner’s sense of self-awareness, thus showcasing activation
and awareness of all three domains [2].
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Self-Reflection Phase

After completing their work session and monitoring their
performance, the learner enters the self-reflection phase, where
they can “evaluate [their] strategies and performance,” their
“personal reactions,” and their progress toward their initial
goals [14, 10, 20]. Also, the student can use this reflection to
“see what needs to be changed for [the] future” [14]. Regarding
their work session, learners can note what distracted them, how
they felt during the session, how effectively and productively
they worked, and what their strengths/weaknesses are with
respect to the course material. This way, for the future, the
learner can further change their environment to test if it makes
a positive difference in their work capabilities. They can also see
what they did well or what they need to do more of during their
work session in order to improve their self-regulation as well as
achieve their personal and academic goals. This self-reflection
phase allows the student the opportunity to practice having a
growth mindset, as well as truly become aware of each domain
and how each of them were accessed in their work session.

The reflection can be done in a multitude of ways. The learner
can go as far as taking some time after to journal and answer
self-posed questions about their session, or they can simply
update, annotate, and/or check items off of their task/goal
list and reflect on which goals they met during their session.
Although the first is likely a more effective and engaging
manner of reflecting, as it includes writing thoughts down,
increasing the likelihood that it is retained in long-term
memory, and making them reminders for the future [17],
revisiting the tasks/goals list also constitutes a reflection upon
the session. Post-session reflection is an important component
of effective learning and productivity. Although it can require

more commitment, focus, and time, it is ultimately necessary
to complete a self-regulated learning cycle and, consequently,
beneficial to the student’s short-, medium-, and long-term
success and learning [14, 10]. After completing their reflection,
the student has completed the three phases of SRL [14, 10].
Since learning can be proportional to practice, each time the
student begins a new work session, the cycle starts again.

Activity Summary

In summary, we suggest that learners begin the practice through
the intentional design of an effective work environment
and setting learning goals and intentions. When they begin
working, they should monitor their performance, attitudes,
and behaviors throughout the session. Finally, once the
session has finished, they should reflect on their experience.
Performing this activity can both improve the learner’s self-
regulatory capabilities and assist them in acknowledging
the three domains of learning [2]. The work itself can allow
for the already commonly-emphasized cognitive domain to
be strengthened and used [2]. However, by setting personal
goals as well as reflecting on personal reactions to the work
session, the student is ensuring that the affective domain is
not neglected [2, 14]. In addition, by paying attention to their
physical being and their surroundings as well as reflecting
on their performance and strategies used, students are
acknowledging the role that the psychomotor domain plays in
their own practice [2, 14]. People are multifaceted, as shown by
the domains, and partaking in the SRL cycle is a way to access
that multifaceted self instead of only focusing on the cognitive
domain.

Self-Regulated Learning Checklist

Emotions

Time

Reflections
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Assessment Plans & Future Work

To measure the short-term outcomes, we propose a mixed-
method assessment that asks students to take a pre-activity
survey that seeks to understand their current motivation and
attitudes as well as their capacity for metacognition and self-
regulation [21]. To assess this, we will use several standard
measures:

e Academic Self-Regulation Scale  will be used
to measure memory strategy, goal setting, self-

evaluation, secking assistance, environmental
structuring, learning responsibility, and organizing
[22]

e Motivated Strategies for Learning Questionnaire will
be used to measure self-efficacy, intrinsic value, test
anxiety, self-regulation, and use of learning strategies
[23]

e Attitudes Toward Mathematics Inventory will be used
to measure engagement, attitudes, and behavior [24]

e  Metacognitive Experience Questionnaire will be used
to measure feelings about cognitive processing [25]

Then, the students will be instructed to practice the prescribed
activity. After this, the same survey will be administered,
in addition to a free-response self-assessment of their
experiences. The quantitative data will show us whether
there was change in the student’s motivation, attitudes, and
capacities during the activity practice period. The qualitative
data will be analyzed using the Linguistic Inquiry and Word
Count of Tausczik and Pennbaker [26]. With this program, we
can characterize student-written responses to assess analytical
thinking, authenticity, and emotional tone, which should give
us a better understanding of the student’s perception of their
participation in the activity.

We hope that participation will encourage students to
become more aware of the three phases of SRL (forethought,
performance, self-reflection) and to have them in mind when
they continue moving forward in their education [14, 10].
Regarding the long-term outcomes, current students will
need to be tracked longitudinally. This is outside of the scope
of our current study, but we plan to utilize responses to the
post-activity survey to create focus groups of students from
the current cohort. We hope to track these students’ progress
in applying the discussed concepts and practices in their
other courses, the development of their related skills, and the
changes in their attitudes and behaviors toward the content.
Finally, we will also continue applying the activity, survey, and
related assignments to new cohorts each semester, adjusting
them as needed with the goal of providing the most helpful and
casily-adoptable dose of educational psychology to interested
members of our community.

Conclusion

Higher-education tends to focus on student learning outcomes
in the cognitive domain by emphasizing problem-solving,
critical thinking, and intelligence [2]. However, the practice of
learning involves affective and psychomotor domains as well.

Thus, the cognitive focus of STEM education may benefit from
formalized guidance in more areas than just their “hard skills.”
We suggest that work sessions be constructed so that the non-
cognitive domains of learning are acknowledged and, more
importantly, that this intentionality is used to cue engagement
with the three phases of self-regulated learning.

Practicing and strengthening self-regulation may improve
students’ learning experiences and, in the long-term, their
predilection to lifelong learning. In the short-term, we must
assess the effect of this activity on student motivation and
attitudes, as well as their metacognitive and regulatory
capacities. Assuming that the results are positive, we will seek
to apply this activity in other educational environments and
curate a community around its usage, all aiming to continue
our investigation into the role that educational psychology
concepts can have in undergraduate STEM courses and student
learning experiences.
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