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Abstract

Self-regulation, a social-cognitive process at the intersection of metacognition, motivation, and
behavior, encompasses how people conceptualize, strive for, and accomplish their goals. Selfregulation is critical for behavioral change regardless of the context. Research indicates that
self-regulation is learned. Integral to successful self-regulation of behavior are: (a) an articulated concept of one’s possible selves, (b) metacognitive knowledge and effective strategies,
and (c) a sense of one’s own agency. We present the theoretical linkages, research evidence,
and applied utility for these three components in promoting self-regulation of behavior,
specifically in the domain of learning. We propose the MAPS model to account for the
pathways of influence that lead to behavioral change. This model illustrates the dynamic and
feed-forward processes that derive from the interactions among possible selves, metacognition,
and agency to provide the context for developing self-regulated and effective learning that
promotes student success, the transfer of knowledge, and the foundation for life-long learning.
Keywords Self-regulation . Possible selves . Future selves . Metacognition . Agency . Learning
An elderly woman with lung cancer is anxious about the spread of coronavirus (COVID-19) in
her city and is wondering what she can do to protect herself against the threat from this virus; her
goal is to stay healthy. A first-semester college senior has an amazing internship lined up, but
because of poor time management she is now at risk of failing out of two of her classes, which will
prevent her graduation and put the internship out of reach; her goal is to get back on track
academically. A middle-aged man is told by his supervisor that unless he changes his sales
strategies and meets the company’s required sales quota for the next quarter, he is at risk of losing
his job; his goal is to increase sales and hold on to his job. A male graduate student from a minority
background experiences racial abuse (Kendi 2019; Pierce 1970; Sue et al. 2007) on a daily basis,
his stress level is increasing, he is having difficulty coping, his productivity and health are
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suffering, and he is considering dropping out of graduate school; his goal is to better cope with
race-related stress. What do each of these hypothetical scenarios have in common? Each, in
different ways, poses an issue of how to motivate and enact self-regulation so that it is possible to
reach one’s goals, whether those goals are avoiding threats to one’s health, improving one’s
grades in school, iincreasing sales, or controlling adverse responses to racial abuse.
Self-regulation – the processes through which individuals control and direct their thoughts,
emotions, and behaviors to achieve goals – has been linked to many adaptive skills and
desirable mental and physical outcomes across the life span (Wrosch 2011). Whether the
person is motivated by a desire to be healthy and fit or to land that ideal internship, to sustain
and nurture an important relationship, to achieve financial success, or even to acquire expertise
in a knowledge domain, self-regulatory skills are necessary. Promising theories, empirical
research, and applications to enhance self-regulation to change behavior in the domains of
learning has focused, separately, on (a) our concept of ourselves and of the future self we wish
to become, (b) our metacognitive knowledge and the strategies we recruit to achieve our goals,
and (c) our sense of our own self-efficacy or agency. All three of these domains are
instrumental in achieving goals. However, although each of these domains have been extensively researched, individually, there is currently no theoretical model that smoothly integrates
all three of these components of self-regulation into a single interactive model (but see Efklides
and Tsiora 2002 for a discussion of self-concept and metacognition). Here we propose a
dynamic and fully interactive model of self-regulation that brings together these three constructs (see Fig. 1).
In this article, then, we articulate the unique individual, coactive, and synergistic influences
of these three components of self-regulation. In doing so we bridge the gaps in the selfregulation literature to build a model with implications for many domains of psychology.
Although we focus on learning, our model is intended to generate theoretical, empirical, and
translational research across other and varied domains.
The model that we propose represents the dynamic, reciprocal, and evolving interactions
among the components of self-regulation that represent: (a) the embodiment of goals– notions
of what we can become– that motivate behavior (i.e., future selves or possible selves), (b) the
means of change in the form of the process and application of strategies and techniques to
implement goal-directed actions (i.e., effective metacognitive and control strategies), (c) the
effect of our actions in terms of our sense of self-competence, self-efficacy, and active
engagement (i.e., agency), and finally, (d) the behavioral outcome (i.e., goal achievement or
discrete sub-goals toward goal achievement), that results from specific decisions, actions, and
behaviors that the individual takes from working toward their desired goals. As is shown in
Fig. 1, we propose that each construct independently influences behavior, but they also feed
back on the other components in a dynamic manner. For example, a student studying for a
physics exam might have a vision of the future – a ‘possible self’ of becoming an outstanding
student. But to do so he or she needs to employ useful metacognitive strategies to guide
studying and improve the chance of getting a good grade. Studying will be more effortful and
the outcome more meaningful if it is driven by the student’s hoped-for self of being a person
who excels at physics. Putting these metacognitive strategies to good use to favorably affect
this outcome, and observing the improvement, results in the person feeling more effective, and
that affects one’s sense of agency. They feel that their efforts have paid off, and that they are in
control. Self-efficacy increases. Now, feeling themselves to be a more effective person, their
motivation – driven by the desire to become an even more masterful and effective person –
increases.
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Fig. 1 The MAPS Model: The MAPS model of self- regulation displays how the process of self-regulation is
influenced by one’s possible selves, metacognition, and a sense of agency

The motivational weight of possible selves derives from one’s sense of agency, and agency
drives one to work toward goals, especially in the face of obstacles. A goal does not become
embodied in a sense of self without a sense of being able to enact actions to achieve it. Thus, in
pursuit of a goal – in the form of a future self that one is trying to become (or, indeed, to avoid
becoming) – individuals are continually monitoring their cognitions, actions, and outcomes
and revising their efforts in light of their goals. Efklides and Tsiora (2002), for example,
showed that a stronger self-concept positively predicted a number of metacognitive states such
as feelings of confidence and effort put forth. The MAPS model provides an understanding of
the influences on goal disengagement as well. Although control-process models of selfregulation (vanDellen and Hoyle 2008) and expectancy-value motivational approaches suggest
that people who expect to reach a goal will effortfully engage when they experience constraints
or obstacles (Fisher and Oyserman 2017; Oyserman 2019; Scheier et al. 2014; Seligman 1991;
Smith and Oyserman 2015; Wrosch et al. 2003), sometimes disengaging from a goal,
especially when persistence could lead to undesirable consequences, is a necessary part of
self-regulation (Wrosch et al. 2003).
Self-regulation (or the lack thereof) can be interpreted in light of the self-concept (Ko et al.
2014; Horowitz et al. 2020; Oyserman 2019; Oyserman and Dawson 2019; Oyserman et al.
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2004, 2017; vanDellen and Hoyle 2008; Vohs and Baumeister 2016). Possible selves,
metacognition, and agency shape decisions to modify or abandon goals independently and
through their interactive influences. Effective metacognitive control strategies represent the
ongoing dynamic self-reflective processes that guide individual choices and behaviors and
ultimately get one to the goal. Both metacognitive processes and agency provide ongoing
feedback to guide the dynamic process of behavioral change.
In the sections that follow, we present the extant theoretical and empirical foundations of
each of the three components that comprise the MAPS model and highlight how, when they
are combined into one comprehensive integrative model, our understanding and efficacy at
predicting self-regulatory behavior in learning is improved. Thus, the MAPS model can be a
powerful tool to enhance learning across different contexts throughout life.

Possible selves: Motivation and goal striving
People make sense of their experiences through the lens of the self. Self-knowledge, and the
sense of one’s self as being an effective, self-reliant agentic person, is predictive of behavior.
For example, information interpreted in light of self will be more deeply encoded, be stronger
motivationally, and be more likely to be maintained and recalled over time (Hooker 1999; Sui
and Humphreys 2015). Our self-conceptions represent our theories of ourselves, past, present,
and future (Lee and Oyserman 2009; Oyserman and Dawson 2019) and are presumed to be
relatively stable and consciously available (Frazier and Hooker 2006; Oyserman 2019). Our
drive to make meaning from our experiences shapes and is shaped by our self-concept.
A component of the self-system that drives motivation and is strongly predictive of
behavioral engagement in service of goal attainment is the concept of possible selves
(Brandtstädter 1998; de Place and Brunot 2020; Frazier and Hooker 2006; Hooker 1992;
Leondari et al. 1998; Markus and Nurius 1986; Oyserman 2019; Oyserman and Dawson 2019;
Oyserman et al. 2015; Oyserman and Markus 1990; Ryff 1991; Smith and Freund 2002).
Possible selves (also called future selves) are our future visions of ourselves, our identities
projected into the future, and the embodiment of the goals we aspire to or the outcomes that we
fear (Frazier and Hooker 2006; Higgins et al. 1994; Hooker 1992; Markus and Nurius 1986;
Stokes 2019). Our possible selves are images that we mentally concoct of the person that we
hypothetically imagine ourselves becoming as a result of following one path of behavior or
another. Temporal, contextual, developmental, and cultural factors influence possible selves,
and possible selves often represent teleonomically relevant change – change that is unique to
the individual (Allport 1937; Frazier and Hooker 2006; Hooker 1999).
Possible selves possess motivational and self-regulatory functions that operate within three
distinct components: valence (positive selves vs negative selves), elaboration (general vs
specific), and discrepancy between current and future selves (Oyserman and Fryberg 2006).
Oyserman and colleagues have argued that possible selves are more likely to be effective in
their self-regulatory function when they provide specific and detailed future images linked
with strategies that connect current behaviors to future states. They also assert that people with
highly developed possible selves are more likely to set self-defined, specific goals, plan
strategies to achieve them, and tend to persist when confronted with difficulties than people
with general, less well-developed possible selves (Oyserman et al. 2004). These tenets have
implications for the implementation of intentions that individuals have for their goals.

The MAPS model of self-regulation: Integrating metacognition, agency,...

Future possible selves have valence – hoped-for selves (those we want to achieve) and
feared selves (those we want to avoid) – both of which influence our thoughts, choices, and
behaviors on a day-to-day basis. Better outcomes occur when possible selves are balanced
(Frazier et al. 2000; Oyserman and Markus 1990) or matched (Smith and Freund 2002) – the
presence of countervailing hoped-for and feared selves in the same domain (e.g., “to be a
cancer survivor” and “for my cancer to return”). This balance incorporates both approach and
avoidance or promotion and prevention foci of self-regulation (Higgins 1998; Higgins and
Cornwell 2016; Ko et al. 2014, but see Quinlan et al. 2006).
The concept of balance among hoped-for and feared possible selves has led to the
development of two relevant theories. First, regulatory focus theory (Higgins 1997, 2000),
an outgrowth of self-discrepancy theory, emphasizes that self-regulation operates differentially
in the service of different demands or needs. Second, self-discrepancy between the actual/
current self and the future hoped-for (which could also be an “ideal,” or “ought” self) is an
important motivator for self-regulation and behavior change. Self-discrepancy theory (Higgins
1987, 1989) argues that these discrepancies fuel self-regulation of cognition, motivation,
emotions, and behavior (see also vanDellen and Hoyle 2008). Discrepancies among the
possible self and the immediately present self prompt engagement in metacognitive strategies
that increase likelihood of goal achievement, or, conversely, may occasionally lead to disengagement from the goal and a reimaging of the possible self. The self-discrepancy makes you
want to change, but metacognition and agency are necessary for engaging in the actions that
lead to change.
Possible selves, then, are a self-regulatory and motivational resource (Aloise-Young et al.
2001; Oyserman 2019; Oyserman et al. 2006; Nurius et al. 2006; vanDellen and Hoyle 2008;
Vignoles et al. 2008). However, possible selves alone cannot instantiate goal attainment. They
represent the desire for change but not the means to enact it. As Oyserman and colleagues
point out one needs the ‘destination as well as the path’ (Oyserman and Lewis 2017, our
emphasis). We will shortly articulate the coactive roles of the additional components of the
MAPS model that work in conjunction with possible selves to regulate behavior, and to
provide that path. In the next section, though, we review evidence demonstrating how possible
selves motivate behavior in the domain of learning.

Possible selves and learning
Research has shown, within the context of learning and academic achievement, that thinking
about possible future selves is associated with student success (Altintas et al. 2020; Cadely
et al. 2011; Dietmeyer et al. 2013; Erikson 2019; Oyserman et al. 2006; Smith and Oyserman
2015). Learners who indicate that they have “success selves” show greater persistence and
effort in problem solving and greater mastery of learning (Ruvolo and Markus 1992). Success
selves are especially potent motivators of behavior when there is a good fit among successselves and the contexts that support success (Oyserman 2019; Oyserman et al. 2015; Smith
et al. 2014). In terms of the MAPSs model, such success selves may be bolstered by positive
feedback from the agency component of the model – as a result of people’s perception that
their own effort is effective.
Altintas et al. (2020) used a method called the Best Possible Selves Intervention (Peters
et al. 2013), a protocol (see also King 2002) designed to elicit possible selves by having
participants mentally think about a specific situation (either an ‘ideal academic’ future self in
the experimental condition or in the control condition neutral information about the university
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campus) that is presented on a computer screen. Participants were then asked to fill out a
questionnaire. Altintas et al. found significantly higher scores on measures of positive affect,
academic commitment, and academic motivation in the experimental group when compared to
controls. However, these effects were mediated by positive affect. Unlike other, more applied
interventions, this study did not measure change in possible selves or academic performance
over time.
Across many studies, Oyserman and her colleagues (see Horowitz et al. 2020; Oyserman
and James 2011) have shown that students with academic possible selves (those that emerge
organically and those that emerge in response to intervention) demonstrate increased academic
initiative, higher standardized test scores, better grades and lower rates of school absences,
fewer in-school behavioral problems, and lower rates of depression, than do students who did
not have academic possible selves. The more descriptive or articulated one’s possible selves
are, the more effective they are in regulating behavioral outcomes (Oyserman et al. 2004;
vanDellen and Hoyle 2008). Oyserman’s research has led to the development of the identitybased motivation theory (Oyserman 2019; Oyserman et al. 2015; Oyserman and Dawson
2019). This theory emphasizes the important motivational influence of accessible possible
selves, as well as the importance of the contextual sensitivity and fit among the context and
one’s future identities. Oyserman and colleagues have shown that possible selves are associated with motivation (Oyserman et al. 2015; Oyserman and Fryberg 2006, Oyserman and
James 2008), academic outcomes (Oyserman et al. 2004), and a positive school experience
(Oyserman et al. 2006). Although the early studies were correlational, they gave rise to the
question of whether it might be possible to develop an intervention based on creating positive
possible selves. Several studies have explored this possibility.
In a recent review of possible selves intervention studies, Horowitz et al. (2020) found one
randomized intervention trial that showed that changing academic possible selves affects
subsequent academic outcomes (Oyserman et al. 2002). This study was noteworthy due to
the measurement of change in possible selves and the measurement of change in academic
outcomes. Horowitz et al. found an additional six studies that focused on changing possible
identities (though possible identities were measured in different ways; Carroll et al. 2009;
Kerpelman and Pittman 2001; Kortsch et al. 2008; Lee et al. 2015; Oyserman et al. 2002;
Stake and Nickens 2005). Oddly, none of these studies demonstrated that changing possible
identities led to changes in academic trajectories. According to Horowitz and colleagues
(Horowitz et al. 2020), the lack of success in all but one of these intervention studies is
important because “the idea that change in possible identities occurs and matters is, implicitly
or explicitly, the basis for a large number of interventions” (p. 28) implemented in various
academic settings and educational levels (e.g., middle school, high school, college). It may be
that the failure of these interventions has to do with the complex interactions among possible
selves, metacognition, and agency – and the MAPS model may provide the conceptual
framework for effective interventions that lead to change in both sense of self and academic
achievement. Thinking about possible selves can be beneficial and lead to desired outcomes.
But goal achievement is increased when goal-striving and possible selves work in tandem with
metacognitive strategies to enable long-term behavioral change.
We propose that the role of possible selves is to motivate self-regulation. However, having
motivation or desire is not enough—there also must be a way to implement the desired change.
Although the strategies needed to implement changes have sometimes been used to good effect
within the possible selves tradition (see Oyserman et al. 2004), the need for metacognitive
strategies is often not well articulated. Gollwitzer and Sheeran (2006) have shown that in order
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to effect change, people also need, not only to have a goal, but also to activate what they call
“implementation intentions.” Implementation intentions – typically a volitional strategy –
specify the “when, where and how” and have the structure “if this situation happens, I will
do Y.” They are subordinate to goal intentions (Gollwitzer 1999). As such, implementation
intention is the first step towards metacognition. They link motivation and goals, to a means to
begin to achieve those goals. Thus, in the MAPS model, people’s implementation intentions
lead to the active strategy knowledge and use embodied in the metacognition component of the
model.
Moreover, in addition to being motivated to become the person one imagines one’s
desirable possible self to be, and of having the metaknowledge and strategies to implement
that desire, people need to be able to monitor their own success or failure and have a feeling of
agency – to feel that they are, indeed, capable of doing the things that need to be done in order
to achieve that desired self. Agency has been discussed in relation to possible selves since the
possible selves concept was first introduced by Markus and Nurius (1986). But the mechanisms through which agency itself is perceived, and how that knowledge of one’s own causal
role in bringing about change feeds back into one’s self-concept (and possible selves) – by
increasing one’s motivation – has received little examination. The sense that one has the
capability to reach a desired outcome is, we argue, the third component of the regulatory
mechanism for behavioral change and is needed for the achievement of favorable outcomes
(Erikson 2007; Knox 2006).

Metacognition
In the MAPS model, we take a broad view of what constitutes metacognition. We include in our
conception of metacognition our thoughts and beliefs about cognition, our feelings and experiences about cognition, and the strategies we use to affect change in our cognition and behavior
(Dunlosky and Tauber 2014; Kuhn 2000; Winne 2018). This conception follows from Flavell’s
(1979) introduction of metacognition as our knowledge and experience of our own cognitive
processes. Metacognitive knowledge refers to explicit information that we possess (correctly or
incorrectly) about how our cognition works, whereas metacognitive experience refers to the
feeling we have about what we know and what we will learn (Metcalfe and Schwartz 2016;
Nelson and Narens 1990). We broaden this view to include strategies and beliefs. In our view,
metacognition, allows for self-regulation through the processes of metacognitive control (see
Efklides 2011; Hertzog 2016; Nelson and Narens 1990).
Concepts of metacognitively-guided self-regulation have been extensively studied in educational psychology (e.g., Azevedo 2015; Boekaerts 1996; Efklides 2011; Zimmerman 2013)
as well as in cognitive psychology (e.g., metacognitive control, see Bjork et al. 2013; Nelson
and Narens 1990). Conceptually, the terms metacognitive control and self-regulation have
often been linked and are sometimes used interchangeably, although they have unique roots
within the psychological literature (Dinsmore et al. 2008). In the current usage, self-regulation
subsumes the processes typically thought of as metacognitive control (Toppino et al. 2018).
Here we distinguish self-regulation in terms of the strategies, actions, or behaviors we engage
in, and metacognitive control as specific internal processes that direct behaviors that can help
cognition. Domain-specific self-regulated learning is the process that involves cognitive,
metacognitive, motivational, behavioral, and affective facets of learning. To summarize,
metacognition through control processes directs behaviors that we engage in to achieve a
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particular goal, whether that is learning or some other objective, whereas the behaviors
engaged is what we are calling self-regulation.
Metacognitive strategies are the tactics that we employ to achieve metacognitive control
(Wells 2008). Thus, a person may employ distributed study because that person has
metacognitive knowledge that distributed study improves learning efficiency. In essence,
metacognitive strategies provide blueprints for metacognitive control, which, in turn achieve
self-regulation (Lajoie 2008 but see Koriat et al. 2006 for a different view). Most of us are
motivated by a strong desire to actively shape our experiences and our lives, this is the nature
of goal striving (Heckhausen et al. 2019) particularly, as noted in the preceding section, when
energized to do so by consideration of our future or possible selves. Strategies used on a daily
basis and over the course of goal striving have not been well understood, which is partially
why we have advanced our model, applicable across domains (but see Haase et al. 2013;
Rothbaum et al. 1982; Schunk 2008). Metacognition involves an ongoing dynamic between
monitoring, the ability to judge one’s own cognitive processes, and control, the ability to use
those judgments to alter behavior (Dunlosky and Ariel 2011; Son and Schwartz 2002). Thus, if
a student stops studying for a calculus exam based on a metacognitive judgment (say, the
assessment that he or she has sufficiently mastered the material to reach the goal of either
getting an “A” or a “C”, say, depending on his or her possible self-related goals), the decision
to terminate study is a part of metacognitive control (and the act of termination is selfregulation). For example, Mason et al. (2010) found that when students had more explicit
metacognitive knowledge about their own knowledge of science then they were better able to
learn new information in an online format. Muis et al. (2015) also found that participants who
could better assess their own knowledge learned information about global climate change
more quickly. Sahakyan et al. (2004) looked at a judgment they called aggregate judgements
of learning (JOLs), which was an estimate of how many items participants would free recall
from a list. They compared students who made aggregate JOLs to those who did not. In
keeping with the view that metacognition informs control and self-regulation, the students who
made the aggregate JOLs used more effective encoding strategies on subsequent lists than
those who did not make aggregate JOLs. In other words, being asked to be metacognitive by
the prompt to make aggregate JOLs caused the students to be more reflective and use more
effective strategies. Similarly, Soderstrom et al. (2015) found that the act of making a judgment
of learning led to better recall, at least for related pairs. Thus, there are positive correlations
between the ability to monitor and effective control.
To summarize, metacognition informs self-regulation, which is necessary to shape
decision-making and action. Specifically, the enactment of any strategy that involves appraisal,
monitoring or control of thinking is a self-regulatory process. However, metacognition does
not require self-regulation just as self-regulation does not require metacognition. As such they
complement each other to motivate goal striving and behavioral change.

Models of metacognition and self-regulation in learning
A seminal model of self-regulated learning was devised and tested by Zimmerman (1986,
2000, 2013). As this model developed and evolved over time, it has been applied to address
the question of how individual learners develop more intricate and accurate cognitive models
and how they become experts at specific tasks (Panadero 2017; Winne 2018). It also has had
durable influence over many researchers in the field of self-regulation (see Schunk and Greene
2018; Sinatra and Mason 2013). Zimmerman’s (2000) Cyclical Phases Model breaks the
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process of self-regulated learning into three phases: forethought, performance, and selfreflection. In the forethought phase, goal setting, task analysis, strategic planning, and
motivational beliefs drive the processes and influence the choices and activations of specific
learning strategies. In the performance phase, the previously planned actions are executed in
tandem with self-monitoring. Self-adjustment and control strategies are employed to maintain
engagement, motivation, and successful completion of the task. Finally, in the self-reflection
phase, performance on the task is assessed. Self-assessment of successes and failures are noted.
These serve to guide future learning and task performance. Thus, Zimmerman’s model
integrates aspects of learning, aspects of metacognition, and aspects of people’s selfregulatory mechanisms.
Zimmerman’s model has been supported by empirical research in both academic domains
and in the training of athletic skills (Panadero 2017). For example, Cleary et al. (2012) found
that many people learning to shoot basketball free-throws adopted such a three-part procedure
(e.g., forethought, performance, self-reflection). The more similar the strategies that participants used were to Zimmerman’s three-part sequence, the more they improved in their
shooting. Kitsantas and Zimmerman (2002) also used a sports paradigm. They found that
for both experts and non-experts, volleyball serves improved when participants used specific
self-regulated learning skills akin to Zimmerman’s model. DiBenedetto and Zimmerman
(2010) found that high school students studying science showed increases in knowledge and
achievement when they had more knowledge of self-regulatory strategies. Similarly, Cleary
and Sandars (2011) found that medical students who employed better self-regulatory strategies
improved both their surgical technique and their knowledge of the surgical procedure more
than did students with less knowledge of strategies. Zimmerman and Bandura (1994) assessed
metacognitive knowledge about participants’ own writing skills or what they called selfefficacy. Those with greater self-knowledge wrote more complex and better-organized essays.
Finally, Steiner et al. (2020) found that students who were more accurate in their judgments of
learning acquired more text-based information later. These are just a sampling of the research
that support the general outline of Zimmerman’s model (Zimmerman 2000, 2013).
Zimmerman’s model has led to the development of several assessment tools to determine
the phases, subprocesses, and efficacy of self-regulation in different learning contexts, empirical settings, and as potential interventions (Zimmerman 2013). These tools are questionnaires,
which may be useful in both research and clinical settings. Thus, Zimmerman’s work has both
set up a useful framework for examining self-regulation in learning and developed applications
that researchers can use to measure self-regulation in any domain. Furthermore, other similar
models have sprung from Zimmerman’s original conception. These include the COPES
(Conditions, Operations, Products, Evaluations, Standards) model (Hadwin et al. 2018;
Winne 2014, 2018), and Pintrich’s (2000) Self-Regulated Learning (SRL) model. Our goal
here is not to evaluate the relative merits of each model (but see Panadero 2017), but rather to
describe the highly theory-driven nature of self-regulation research.
Returning to the issue of intention and overarching possible selves, we ask: What causes a
person to follow through on intentions and enact effective self-regulation? One such reason
may be the role of emotion in metacognition and self-regulation. Efklides and her colleagues
developed a model that focuses on the roles of emotion and metacognition in self-regulated
learning (Efklides 2008, 2011; Efklides et al. 2018). This model, the Metacognitive and
Affective Model of Self-Regulated Learning, emphasizes how metacognition and affect
influence goal setting, learning, and the regulation of the cognitive and affective processes
needed for task performance and achievement. In particular, emotion has the ability to increase
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adaptive self-regulatory behaviors, if the person is in an emotionally positive state. However,
emotion also has the ability to decrease adaptive self-regulatory behaviors, if the person is an
emotionally negative state.
Demonstrating what individuals do in real-world learning situations and providing points of
intervention to optimize learning is a strength of the Efklides model. For example, the model
predicts that when emotions are positive and metacognition is accurate, more learning should
occur. Efklides and her colleagues (Efklides et al. 2006; Efklides and Petkaki 2005) used selfreports of both affect and metacognitive knowledge. They found effects of induced negative
mood (sadness) on feeling of difficulty and self-reported effort. However, the best predictor of
effort was feeling of difficulty and positive affect, which suggests that positive affect provides
the resources for effort exertion. From our perspective, this would suggest that affect impacts
metacognitive knowledge, metacognitive experiences, and more importantly, metacognitive
control. We emphasize the important contribution of Efklides’ emotion-based model to
articulate the implications of affect in the self-regulated learning process. This leads us to
the next component of our model, and that is the role of agency, that is, our own sense of
control over our life, has on ongoing self-regulation.

Agency: Competence and engagement
Agency has overarching effects on the processes and outcomes of the other components in
MAPS. Consistent with Bandura (1989, 2001, and see Metcalfe and Greene 2007), we define
agency as the exercise of control over our own thought processes, motivation, knowledge, and
actions. The sense of agency – the perception of ourselves as self-determining people, having
responsibility for our own actions and exercising control over our own outcomes – is
foundational to our understanding of ourselves as human beings. It is through agency that
we are able to make changes in ourselves and our situations. Agency both directly and
coactively impacts self-regulation in the service of behavior change. Effortful and successful
pursuit of goals, over time, provides us with a greater sense personal agency over our lives
(Heckhausen et al. 2019). Agency bolsters our motivation to take action as needed and helps
us to overcome obstacles in the implementation of our intentions (Efklides, personal communication), because our own strong sense of agency provides us with assurance that our actions
can be and usually are effective.
The sense of agency is linked to possible selves, and incorporated– as a special
characteristic– in people’s self-concepts. A strong sense of agency provides the assurance that
the individual can effectively become who he or she wants to become. In contrast, if the sense
of agency is thwarted, and people feel little assurance that their efforts will pay off, they feel
helpless and disempowered. Without a strong sense of agency even well-articulated and
vividly imagined future selves may be perceived as being impossible to attain, and even
excellent metacognitive strategies may come to naught. For this reason, we include agency as a
foundational component of the MAPS model. For behavioral change to occur, it is essential
that the person is actively engaged. The agentic individual is the source of the decisions and
processes that drive the other MAPS components. The agentic individual: (a) is motivated by
the discrepancy among current and possible selves, (b) implements effective metacognition
and control processes, (c) actively engages in the behaviors that lead to specific desired
outcomes, and then (d) accepts responsibility – blame or credit – for those outcomes. In this
section, we review several studies that experimentally investigate cognitive processes, such as
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learning and value attribution, as a function of active (as opposed to passive) involvement in
decisions and responses. Thus, we posit that being active rather than passive, and taking
responsibility for being in control, is seminal for self-regulation (i.e., Bandura 1989).
The second aspect of agency that impacts the other components of the MAPS model is
people’s perception of their own agency, and the integration of feelings of self-efficacy into
their future self. People may often evaluate their own agency in particular situations. For
example, a person may judge that they can learn quantum physics, but that they cannot control
the quality of instruction from their professor. These judgments of agency are derived from
assessing the extent to which they actually have control over what they are attempting to do.
They need to feel themselves to be in control of (a) the metacognitive plans, strategies,
monitoring, (b) the control processes, and (c) the behavioral outcomes (Bandura 1999;
Dweck 2006, 2018; Metcalfe and Greene 2007). This feeling of being agentic — of being
in charge of one’s life, and the outcomes of one’s mental and physical actions — is
incorporated as a central and defining feature of the self-concept and possible selves. Positive
self-appraisals of this sort are critical for possible selves and allow the individual to envisage
him or herself as an actor capable of forward change.

Effects of being active rather than passive
Merely being the agent has consequences for self-regulation, and by extension, learning, even
when ‘being the agent’ simply means making an active choice rather than passively following
a request. For example, Cloutier and Macrae (2008) showed that when people, themselves,
picked random trait adjectives (without even knowing what they were) to remember rather
than having the adjectives selected by another person, their memory for the words was better.
It might be argued that perhaps people superstitiously thought that the self-selected words had
some special meaning, and therefore they encoded them more deeply. And, indeed, when we
relate to-be-remembered material to ourselves, we do, in fact remember it better (Leshikar et al.
2015). However, Murty et al. (2015) showed that the mere act of selecting resulted in enhanced
memory even when the materials were random, neutral, non-self-relevant, and unknown at
time of choice and the motor actions were held constant. In addition to these ‘limiting case’
experiments, there are many experiments that have shown that self-generation of answers (e.g.,
generating the answer ‘banana’ to “What is the fruit that begins with B_______,” as opposed
to just reading “A fruit that begins with B is Banana”) has a beneficial learning/memory effect
regardless of what the materials are, how they are tested, and of virtually all characteristics of
the participants involved in the experiments (see Bertsch et al. 2007; also see Slamecka and
Graf 1978). Exerting agency in choosing what to study, and actively engaging in generation
rather than passively being presented with materials has a pervasive effect on learning. The
active engagement entailed when one feels oneself to be the agent, then, results in enhanced
learning and retention.
Moreover, the benefit of self-generation accrues even when what the person generates is an
error (although, of course, errors do need to be corrected). It is better to generate an error and
receive the correction than it is to simply receive the correct response from the outset (Kornell
et al. 2009; Metcalfe 2017). This benefit suggests that people should embrace errors rather than
being needlessly fearful of making mistakes. Doing so not only fosters a more agentic stance,
but it improves learning. Furthermore, it is far better to make one’s own mistakes than listen to
the mistakes of others (Metcalfe and Xu 2017). The benefits of active agentic participation, as
compared to passive learning, play out fully in the classroom as well as in the lab (Freeman
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et al. 2014). Classroom learning is better when the instruction is in an active mode rather than
passive mode to the point that professors are, correctly, admonished to “teach more by
lecturing less” (Knight and Wood 2005). This empirical evidence demonstrates the role of
agency in metacognitive and self-related contexts and shows how critical agency is for selfregulation generally and within the context of goal striving.

Effects of the perception of agency
According to Metcalfe and Greene (2007), “the feeling that we are agents, intentionally
making things happen by our own actions, is foundational to our understanding of ourselves
as humans (p. 184).” The feeling of agency reflects a belief in our own free will that is
necessary for motivated action. Goal striving is based on the belief that we have the capacity to
take purposeful initiative that will produce a favorable outcome, or to put another way, to
engage in behavioral change of one’s own free will. Across many experiments, the individual’s perception of the goodness of an outcome is associated with their judgments of agency
(Metcalfe 2013; Metcalfe et al. 2010; Metcalfe and Greene 2007; Metcalfe et al. 2012; Miele
et al. 2011). Good outcomes are associated with high judgments of agency, whereas poor
outcomes tend to be associated with low judgments of agency. This correlation holds across
many populations, including elementary school children, college students, older adults, and
even people with Asperger’s syndrome, and schizophrenia (Metcalfe 2013). Bucknoff and
Metcalfe (2016) showed that people, too, prefer to feel themselves to be the agent. Indeed, they
will take a smaller payoff in order to have the feeling of being in control. Finally, Calvert et al.
(2005) noted that, in a realistic computer game situation, young children will strive to gain
control of the game, and that their engagement and attention are amplified when they do.
Most people are able to fairly accurately evaluate their own degree of control, although
people diagnosed with schizophrenia and, to a lesser extent, those on the autism spectrum,
resort to using only outcome monitoring and have difficulty using more diagnostic cues – like
the directness of an effect – to make accurate judgments of agency (Metcalfe et al. 2014; Zalla
et al. 2015). This inability to accurately assess their own agency can have profound consequences for many aspects of their lives. But some biases in the perception of agency, exhibited
by other populations, can be beneficial. Older adults tend to feel that they are in control much
of the time, even when, factually, they are not (Cosentino et al. 2011; Metcalfe et al. 2010).
Taylor and Brown (1988) have argued that such illusions may have favorable outcomes for
mental health, as well as for health-related behavior. Sustaining a self-concept of high agency,
even if illusory, may foster perseverance in effective self-regulatory behavior and increase the
odds of more favorable outcomes.
Judgments of agency influence and interact with the motivational and metacognitive
components in the MAPS model. Agency as feeling can energize and motivate the desire to
change. Lack of agency, or the feeling that one’s efforts are ineffective, is related to depression,
feelings of helplessness, and a lack of motivation – a potentially dire consequence for
behavioral change. The feeling of agency is the opposite of feelings of helplessness or an
inability to change our world and ourselves (Seligman and Maier 1974).
With regard to the antithesis of agency – helplessness – some research shows that passivity
in the face of an aversive situation appears to be the default state, but that it can be overcome
by learning that one can, in fact, control one’s own outcomes (Maier and Seligman 2016). We
can learn that we are agentic. Interestingly, these authors emphasize that therapeutic approaches that relate to future possible selves and are guided by metacognitive strategies are
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highly effective in overcoming feelings of helplessness (Maier and Seligman 2016). Taken
together, these findings highlight the importance of the three components of the MAPS model
working together to achieve outcomes, whether those outcomes are to do better in our
coursework, to be physically fit, or to manage a mental health problem. Our perceptions of
agency and our sense of control over future have cascading consequences for our future goals.
It is important to note that goal pursuit can be an uncertain process, both internally and
externally. It t is also important to distinguish among the effects of certainty about goal
achievement and the effects of certainty about the future. For example, whereas there are
theories such as self-efficacy theory (Bandura and Adams 1977; Maddux 1995; Schunk and
Pajares 2009), and expectancy value theories (Wigfield and Cambria 2010) that focus on the
effects of certainty about one’s ability to produce desired outcomes, there are also those
theories that focus on the effects of lack of control over the future (Dequech 1999; Hermans
and Dimaggio 2007). Agency provides both certainty and a sense of control to achieve future
goals.

Agency, metacognition, and learning
Agency appears to have a strong impact on learning. But it also interacts with metacognition to
influence behavior. For example, adult learners often have accurate metaknowledge of what
needs to be studied. They will choose to study easy items when there is time pressure, but in
the absence of time pressure they will choose to study more difficult items (Son and Metcalfe
2000). When people are asked to assess their ongoing learning, the judgments of learning that
they make increase with study effort especially when effort is attributed to their own agency
(Muenks et al. 2016). That is, if we attribute our increased effort to our own decisions, our
judgments of learning are higher than when we attribute our effort to outside forces (Muenks
et al. 2016). But a word of caution is in order. As noted in the section on metacognition,
sometimes people have mistaken beliefs about the effectiveness of certain study strategies, a
failure of metacognition. When that happens, correct metacognitive knowledge needs to be
imparted to the individual in a manner that sustains rather than undermines their sense of
agency. Furthermore, people often have implementation deficits (Metcalfe and Finn 2013;
Metcalfe and Mischel 1999): they know what they need to do but they, nevertheless, fail to do
it. They may also know what temptations they need to avoid but fail to avoid them. The
metacognitive monitoring of outcomes, the attribution of those outcomes to the appropriate
source, as well as the internal sense that derives from those attributions during goal pursuit —
that is, a calibrated belief in one’s own agency — are all important in overcoming failures of
willpower.
Although it is usually advantageous to be and to feel oneself to be agentic, there can be
exceptions. An experiment by Taub et al. (2020) investigated the impact of agency on learning
and memory in a game-based learning environment. This study is particularly instructive in
illustrating not only advantages but also some potential disadvantages of highly agentic
learning, pointing to the fact that agency is critical, but alone it is not enough to ensure good
learning. Participants in Taub et al.’s (2020) experiment learned about infectious diseases by
means of a learning environment called Crystal Island (an interactive digital environment).
They studied in three ways: by listening to and studying comprehensive lectures and demonstrations of all information (no agency condition), by freely exploring all resources on three
virtual islands (high agency condition), and by actively exploring the same three islands and all
information, therein, but with constraints such as the requirement that all islands had to be
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visited and all resources therein had to be examined (which they called the low agency
condition, but which we consider to be a ‘guided’ agency condition). As might be expected,
participants in the no agency condition learned less, remembered less, were less engaged, and
picked up less effective metacognitive strategies than did those in the agency conditions, even
though they spent more time on task than did either agency group. Interestingly, though, the
guided agency condition resulted in better learning than did the high agency condition. This
occurred because people in the high agency condition often failed to use effective
metacognitive strategies (including even such simple strategies as systematically and thoroughly studying all of the materials). Although agency appears to be central for learning and
memory, in realistic learning situations the freedom to choose and control one’s own learning
needs to be constrained by well-thought-out metacognitive strategies or to be scaffolded by
external guidance, in order to avoid distraction, mind-wandering, inattention, and other
counterproductive pitfalls.
In summary, our feelings of agency influence our perception of ourselves and have
consequences for our actions on several levels. First, agency occurs at the level of individual
actions. We engage in actions which we believe can be effective. We avoid taking actions that
we believe will have no impact. Second, agency operates at an intermediate level, that of
knowing that the actions taken to get to the goal of learning are having an effect. As we
dynamically monitor our actions, and we observe our world changing in the direction we favor
as a result of those actions, we renew and strengthen our efforts in a positive feedback loop.
Third, agency helps people feel that they are in control of their lives. For example, if a person
feels as if their actions and behaviors affect the likelihood of getting to a particular goal – say, a
grade on a test – then that person experiences an increased feeling of agency. Such a person
sees, by looking at the consequences of his or her own intended actions, that he or she can not
only change the grades but also change the self. Such an individual takes on what Dweck
(2006) calls a ‘growth mindset.’ Agency, then, both independently and in conjunction with the
other components of the MAPS model, is intrinsic to self-regulation and instrumental to goal
striving and behavioral change.

MAPS model of self-regulation
Behavioral change in any domain requires self-regulation. The MAPS model of self-regulation
(see Fig. 1) displays how the process of self-regulation is influenced by: 1) one’s sense of self,
and in particular, possible selves; 2) metacognitive knowledge and control that keep on track
of, and provide feedback to maintain motivation over the long-term for goal achievement; and
3) the sense of agency, leading to motivated action, and that continually receives input from
metacognitive monitoring of the effects of one’s strategically guided actions, and at the same
time feeds those attributions of one’s effectiveness forward to one’s self concept, to form a
dynamic flow that guides goal-directed actions towards behavioral outcomes. Each of the
components of the MAPS model have links both to one another and also to behavioral
outcomes. Here we propose that the unique influences of possible selves, metacognition,
and feelings of agency are enhanced when the interactive and synergistic effects are
considered.
We propose that possible selves, will influence the metacognitive control strategies used to
initiate and work toward behavior change. The ongoing metacognitive monitoring feeds back
to maintain or modify possible selves, and concurrently supports or syphons off one’s agency.
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When beliefs about agency change there is the potential to change metacognitive and control
strategies, which may then affect possible selves. This dynamic and ongoing process represents self-regulation in real time.
We think this model is empirically testable. Though not the goal of this paper, the
structure of the model lends itself to the development of specific hypotheses. Consider,
for example, the relation of possible selves to the development of successful metacognitive
control. An experiment could be designed in which we first assess people for their hoped-for
and feared possible selves with respect to learning. A hoped-for possible self might be that
with work, a student will become fluent in a new language, let us say, Igbo. A feared
possible self might be that – even with a lot of work on learning the language, the student
will never really master Igbo. Researchers can alert participants’ attention to hoped-for
possible selves or feared possible selves and then initiate an experiment in which a
participant makes judgments of learning and has control over study strategies. If the model
is correct, one would expect that the attention to one kind of possible self will affect
judgments and directly affect the control strategies used. Additionally, a manipulation of
degree of agency over study strategies could attenuate (positively or negatively) the impact
of possible selves on judgments of learning. Model testing (e.g., mediation versus moderation) can be used to see how agency influences the connection between possible selves and
metacognitive control influences (judgements of learning) in the study. Future research in
our labs will investigate these matters.
Consider the first-semester college senior from the opening of this article. When she
realizes that her goal of going on an internship is in jeopardy because of her poor academic
performance, she is motivated to change her behavior. She sees a future self that she fears. In
order to avoid failing her classes and losing the internship she uses her metacognitive
knowledge to set up a daily schedule and more carefully monitor her assignments and to
make sure she has completed her daily coursework and learned the material sufficiently that
she will be prepared for the next assessments. She tests herself—a terrific metacognitive
strategy to ensure learning. Each day she studies her readings until she is confident that she
has mastered the content, then knowing that this feeling can be an illusion she tests herself
again, and restudies the items she got wrong, using spaced practice (another terrific
metacognitive strategy). Each night she checks off her accomplishments on her to-do list
and charts her test progress — noting that it is getting better and better. This gives her a sense
of agency and confidence that she has what it takes to pass her courses and be able to go on
the internship. This sense feeds back into her self-concept as an effective person with a
growth mindset and enhances her motivation to stay the course. This sense of herself as a
resilient person buffers any setbacks she encounters, and she takes her mistakes and any
unexpected outcomes as opportunities to learn more. She engages with her errors (another
great metacognitive strategy). Ultimately, she improves her performance and earns the
internship.
There are many contexts in addition to learning in which the independent and coactive roles
of the components MAPS model can be applied to promote behavioral change. Elsewhere we
have presented how the MAPS models applies to health (Frazier 2020). Each component is
necessary, and they interact seamlessly to enhance self-regulation. We offer the MAPS model
to demonstrate how goals embodied in possible selves, metacognitive knowledge and control
strategies, and agency synergistically interact to influence people’s motivation, action, selfperception, and performance, and ultimately lead to better outcomes. Although we have
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focused on learning outcomes, the MAPS model may be relevant behavioral change in other
contexts such as health and work performance.
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