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Part1

THE PROBLEM



WHY MOTIVATION IS THE FIRST PROBLEM

The most effective instructional technique ever devised is useless if the learner is not willing to
engage with it. Retrieval practice, spaced repetition, interleaving, worked examples — all the
cognitive science findings catalogued in the Lo survey and the L1-o01 investigation — become
inert prescriptions when the student does not want to learn, does not believe they can learn, or
has been trained by institutional reward structures to pursue grades rather than understanding.

This is not an abstract concern. It is the central practical problem of education. Children arrive
at school bursting with curiosity — every parent and early childhood educator has witnessed the
relentless questioning, the compulsive exploration, the intrinsic drive to figure things out that
characterizes the preschool years. By middle school, a substantial proportion of those same children
describe school as boring, pointless, or anxiety-inducing. By high school, the transformation is
often complete: learning has become a performance to be enacted for grades rather than a process
to be pursued for understanding (Gottfried, Fleming & Gottfried, 2001; Wang & Eccles, 2012).
Something happens between ages five and fifteen that systematically degrades the most powerful
learning engine humans possess — their intrinsic motivation — and replacing it with extrinsic
incentives that are, by the best available evidence, substantially less effective.

Understanding what happens, why it happens, and what might prevent it is the purpose of this
investigation. The territory spans four major domains: self-determination theory (the strongest
theoretical framework for understanding motivation), the replication crisis in motivation research
(where popular claims about growth mindset and grit have been substantially deflated), self-
regulated learning (the meta-skill that converts motivation into effective learning behavior), and
motivational trajectories across development (why motivation declines and what might reverse the
decline). Each domain has its own evidence base, its own debates, and its own practical implications
for curriculum design. Together, they constitute the motivational landscape that any educator —
institutional or alternative — must navigate.

A word about the evidence. The motivation literature presents a distinctive pattern: one very
strong theoretical framework (self-determination theory), surrounded by a field littered with
oversold findings, contested effect sizes, and constructs whose popularity far exceeds their empirical
support. Growth mindset, grit, learning styles — each of these became a cultural phenomenon in
education, promoted by TED talks, bestselling books, and school district initiatives, before the
evidence base could sustain the weight placed upon it. The replication crisis has hit motivation
research harder than almost any other area of educational psychology, and any honest review must
reckon with this directly. The goal here is not to debunk for the sake of debunking, but to sort
carefully: what is solid, what is shaky, and what has collapsed.
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THE STRONG FOUNDATION



SELF-DETERMINATION THEORY: THE STRONG FOUNDATION

2.1 THE THEORY ANDITS EVIDENCE BASE

Self-Determination Theory (SDT), developed over four decades by Edward Deci and Richard Ryan,
is the most extensively supported theoretical framework for understanding human motivation.
Their seminal 2000 paper in American Psychologist (Ryan & Deci, 2000) has accumulated over
27,000 citations with a field-weighted citation impact of 129.79 — placing it among the most
influential papers in all of psychology. The comprehensive 2017 book (Deci & Ryan, 2017), which
has over 11,000 citations, presents the full theory with six integrated mini-theories. A 2020 update
on basic psychological needs (Vansteenkiste, Ryan & Soenens, 2020) adds another 1,563 citations.
The theory has been replicated across dozens of countries, age groups, and educational contexts.
By any reasonable standard of evidence, SDT is among the best-supported theories in the social
sciences.

SDT begins with a fundamental insight that distinguishes it from behaviorist approaches: the
quality of motivation matters, not just its quantity. A student who studies calculus because she
finds it genuinely fascinating is in a different motivational state than a student who studies calculus
because she needs a good grade to maintain her GPA. Both students may spend the same number
of hours studying. But the quality of their engagement, the strategies they deploy, their persistence
in the face of difficulty, and the depth of their learning will differ substantially. SDT provides
a framework for understanding these qualitative differences and, crucially, for identifying the
environmental conditions that promote higher-quality motivation.

2.2 THE THREE BASIC PSYCHOLOGICAL NEEDS

At the core of SDT are three basic psychological needs whose satisfaction is essential for intrinsic
motivation, optimal development, and well-being:

Autonomy is the sense that one’s actions are self-endorsed and volitional — that one is acting
from one’s own interests and values rather than under external compulsion. Autonomy does not
mean independence, isolation, or doing whatever one wants. A student who freely chooses to
follow a teacher’s recommendation is acting autonomously. A student who complies with the
same recommendation under threat of punishment is not, even if the behavioral outcome is
identical. The critical variable is whether the action is experienced as emanating from the self
or as imposed from outside. Autonomy is thwarted by controlling environments — those that
use rewards, punishments, deadlines, surveillance, and evaluative pressure to direct behavior
— and supported by environments that offer meaningful choice, provide rationale for requests,
acknowledge the learner’s perspective, and minimize controlling language.

Competence is the sense that one is effective and capable of mastering challenges. Competence
need is satisfied when tasks are optimally challenging — difficult enough to require genuine effort
and skill development, but not so difficult as to produce helplessness or anxiety. This maps directly
onto Vygotsky’s zone of proximal development and Csikszentmihalyi’s flow channel. Competence is
supported by clear and informative feedback, appropriately calibrated challenges, and opportunities
for mastery. It is thwarted by tasks that are either trivially easy (producing boredom) or impossibly
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hard (producing helplessness), by vague or absent feedback, and by environments that emphasize
normative comparison over personal progress.

Relatedness is the sense of connection to and care from others — of belonging to a community
that values one’s participation. Humans are fundamentally social creatures, and learning in isolation
— without mentors, peers, or a community that cares about the learning — undermines motivation
even when autonomy and competence needs are met. Relatedness is supported by warm, responsive
relationships between teachers and students and among peers, by collaborative learning structures,
and by a sense that one’s learning matters to others. It is thwarted by competitive structures,
impersonal interactions, social exclusion, and environments where academic performance is the
sole basis for social status.

The three needs are theorized to be universal — required by all humans for optimal functioning
— though their relative salience and the means by which they are satisfied may vary across cul-
tures and developmental stages. Cross-cultural research generally supports the universality claim,
though there is an ongoing debate about whether autonomy support functions identically across
individualist and collectivist cultures (Vansteenkiste et al., 2020). The current consensus is that
the need for autonomy is universal but its expression is culturally variable: in collectivist cultures,
autonomously endorsing group-oriented values satisfies the autonomy need just as effectively as
endorsing individual-oriented values in individualist cultures.

2.3 THE MOTIVATION CONTINUUM

One of SDT’s most practically important contributions is the concept of a motivation continuum.
Rather than treating motivation as a simple binary — intrinsic versus extrinsic — SDT describes a
spectrum from amotivation (absence of motivation) through four types of extrinsic motivation to
full intrinsic motivation. The four types of extrinsic regulation differ in the degree to which they
have been internalized:

External regulation is the most controlling form: behavior is performed to obtain rewards
or avoid punishments. The student studies to get a good grade or to avoid parental disapproval.
When the external contingency is removed, the behavior stops. This is the default mode of most
schooling, and it is the least conducive to deep learning.

Introjected regulation represents partial internalization: the person has taken in the external
regulation but has not fully accepted it as their own. The student studies to avoid guilt or to
maintain self-esteem (“T'll feel terrible about myself if I fail”). The motivation is internal in source
but still feels pressured. Introjected regulation is associated with anxiety, rigid persistence, and
ego-involvement — the student is motivated, but in a way that undermines well-being and adaptive
functioning.

Identified regulation involves conscious valuing: the person has identified with the importance
of the behavior and accepts it as their own. The student studies biology because they recognize
its importance for their goal of becoming a doctor, even though they do not find the material
inherently interesting. This is the form of internalization most practically important for education,
because not all worthwhile content is inherently fascinating, and much valuable learning requires
engagement with material that is necessary rather than inherently exciting.

Integrated regulation is the most autonomous form of extrinsic motivation: the behavior is fully
assimilated with the person’s other values and identity. The student studies because learning is part
of who they are — it is integrated into their self-concept. Integrated regulation is functionally similar
to intrinsic motivation in its outcomes, though it differs in that the behavior is still performed for
its instrumental value rather than for inherent enjoyment.
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Intrinsic motivation is engagement in an activity for its inherent satisfaction — the curiosity,
interest, and enjoyment the activity itself produces. Intrinsic motivation is associated with the
highest quality engagement, the deepest learning, the most creative performance, and the greatest
psychological well-being.

The practical significance of this continuum is that it reframes the educator’s task. The goal
is not to make everything intrinsically motivating — an impossible task, since much essential
learning involves content that is not inherently fascinating. The goal is to move students along
the continuum from external regulation toward identified and integrated regulation. A student
who understands why they are learning fractions — who has identified with the importance of
mathematical competence for their own goals — will persist, engage deeply, and learn effectively,
even without intrinsic fascination with fractions. The conditions that promote this movement
along the continuum are the same conditions that satisfy the three basic needs: autonomy support,
competence support, and relatedness.

Howard, Gagné, and Bureau (2017) conducted a meta-analysis testing the continuum structure
and confirmed that adjacent forms of motivation on the continuum correlate more strongly with
each other than distant forms, supporting the ordered simplex model SDT predicts. This is not
merely a theoretical nicety — it means that interventions to improve motivation do not need to
leap from external regulation directly to intrinsic motivation. Moving a student from external to
introjected regulation, or from introjected to identified regulation, is meaningful progress. Each
step along the continuum is associated with better engagement, more adaptive learning strategies,
and greater well-being.

The internalization process has specific facilitating conditions, drawn from research across
SDT’s six mini-theories. Three conditions are critical:

First, a meaningful rationale must be provided. Students internalize values more readily when
they understand why an activity matters — not in abstract terms, but in terms they can connect to
their own experience and goals. “We practice multiplication because it helps you solve problems
you actually care about” is more effective than “multiplication is important” or “it’s on the test”

Second, the student’s perspective must be acknowledged. Internalization is impeded when
the student’s feelings are dismissed or ignored. Acknowledging that a task is difficult, boring, or
frustrating — while explaining why it matters despite these qualities — is more effective than
pretending every learning activity is exciting. “I know this is tedious, and here’s why it’s worth
doing” respects the student’s experience while providing rationale.

Third, autonomy support must be maintained throughout. Even when the content is externally
determined (as it often must be in a structured curriculum), the manner of engagement can
preserve autonomy. Offering choices about sequence, method, or format; avoiding controlling
language; and minimizing surveillance and evaluative pressure all support internalization even for
mandatory content.

2.4 THE SIX MINI-THEORIES IN PRACTICE

SDT is not a monolithic theory but an architecture of six mini-theories, each addressing a specific
domain of motivational phenomena. Understanding the full architecture matters because different
mini-theories speak to different design decisions.

Cognitive Evaluation Theory (CET) explains how external events affect intrinsic motivation for
interesting activities. Its core prediction: events perceived as informational (providing competence
feedback without pressure) enhance intrinsic motivation, while events perceived as controlling
(pressuring toward a particular outcome) undermine it. The same event — say, a teacher com-
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menting on a student’s essay — can be informational or controlling depending on delivery. “Your
argument structure was clear and your evidence was well-chosen; consider developing the coun-
terargument more fully” is informational. “You got a B+; you need to aim for an A” is controlling.
CET predicts different motivational consequences, and the evidence supports these predictions
robustly across the meta-analytic literature (Deci et al., 1999, 2001).

Organismic Integration Theory (OIT) describes the internalization continuum discussed above.
Its practical question: how do you help students take ownership of activities they do not initially
find interesting? The three facilitating conditions — rationale, perspective-taking, and autonomy
support — are OIT’s answer. The theory also predicts that integration is a gradual process, not an
event. A student does not suddenly decide to value mathematics; they gradually come to see its
relevance, feel less pressured about it, and eventually experience mathematical problem-solving as
an expression of their own competence and values.

Basic Psychological Needs Theory (BPNT) specifies the three needs and their eftects. The
critical refinement from Vansteenkiste et al. (2020) — distinguishing need satisfaction from need
frustration — belongs here. Need frustration is not merely the absence of satisfaction; it is active
thwarting. A student who receives no autonomy support is unsatisfied; a student who is actively
controlled — subjected to surveillance, punished for deviation, manipulated through rewards —
experiences autonomy frustration. The distinction matters because frustration predicts not just low
motivation but active maladaptive outcomes: defiance, anxiety, helplessness, and disengagement.
BPNT also addresses need substitutes: when one need is chronically frustrated, people develop
compensatory strategies that provide temporary relief but do not truly satisfy the need. A student
chronically deprived of competence feedback might seek constant external validation, developing
excessive dependence on praise — which looks motivating on the surface but reflects compensatory
behavior rather than genuine need satisfaction.

Goal Contents Theory (GCT) distinguishes between intrinsic life goals (personal growth,
community contribution, meaningful relationships) and extrinsic life goals (wealth, fame, image).
Research consistently shows that pursuing intrinsic goals is associated with greater well-being,
more sustained motivation, and deeper learning, even when controlling for goal attainment.
The educational implication is substantial: curricula that connect learning to intrinsic goals —
understanding the world, developing competence, contributing to community — produce more
durable motivation than those that connect learning primarily to extrinsic goals — getting into
a good college, maximizing future income. This is not merely an empirical finding; it is a values
claim that SDT’s evidence base supports. When educators tell students “you need to learn this so
you can get a good job,” they are connecting learning to an extrinsic goal. When they help students
discover genuine interest in the subject matter or connect it to their desire to understand their
world, they are connecting learning to intrinsic goals. The motivational consequences differ.

Causality Orientations Theory (COT) describes individual differences in how people orient
toward their motivational environments. People differ in the degree to which they are autonomy-
oriented (tending to seek self-direction and interpret events as informational), control-oriented
(tending to experience events as pressure and interpret cues as controlling), or impersonal-oriented
(tending toward helplessness and passivity). These orientations are partly dispositional but also
responsive to environmental conditions — sustained autonomy support can shift people toward
greater autonomy orientation over time. For curriculum design, the implication is that students
arrive with different orientations, and some will initially resist autonomy-supportive approaches
because they are accustomed to being told what to do. This does not mean autonomy support is
wrong for these students; it means that the transition to autonomy-supportive environments may
need scaffolding, especially for students who have spent years in controlling environments and
have developed a control orientation as an adaptation.
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Relationships Motivation Theory (RMT) addresses the role of high-quality relationships in
motivation. It argues that relatedness need is not just about social belonging but about experiencing
genuine, reciprocal care. In educational contexts, the quality of the teacher-student relationship
affects motivation not merely by providing social comfort but by satisfying a basic psychological
need. Cold, transactional relationships — where the teacher is a content-delivery device and the
student is a grade-receiving device — systematically frustrate relatedness and undermine the entire
motivational infrastructure.

2.5 AUTONOMY-SUPPORTIVE TEACHING: FROM THEORY TO PRACTICE

The practical application of SDT to education centers on the concept of autonomy-supportive
teaching, which has been studied extensively over the past two decades. Ahmadi et al. (2023)
conducted a Delphi study with 34 international SDT experts and produced a classification of 57
specific teacher motivational behaviors consistent with SDT. This classification — published in the
Journal of Educational Psychology with 348 citations in under three years — represents the most
comprehensive attempt to operationalize SDT for classroom practice.

The 57 behaviors fall into clusters organized around the three basic needs, with autonomy sup-
port receiving the most detailed treatment. Key autonomy-supportive behaviors include: providing
meaningful choices (not just superficial options, but choices that connect to the learner’s interests
and goals); offering rationale for learning activities and rules (explaining why something matters,
not just mandating compliance); using invitational language rather than commands (“you might
want to try...” rather than “you must...”); acknowledging students’ feelings and perspectives, es-
pecially negative ones; minimizing external controls such as deadlines, surveillance, and evaluative
pressure; and encouraging self-initiation and personal relevance.

Competence-supportive behaviors include: providing structure and clear expectations; offer-
ing optimal challenges calibrated to the learner’s current level; delivering specific, informational
feedback focused on the task rather than the person; modeling effective strategies; and provid-
ing scaffolding that can be gradually faded. Relatedness-supportive behaviors include: showing
warmth and genuine interest in students; being responsive and available; fostering positive peer
relationships; creating a psychologically safe classroom climate; and demonstrating that the teacher
cares about the student as a person, not just as a performer.

The evidence for autonomy-supportive teaching is robust. Haerens et al. (2014) demonstrated
that autonomy-supportive and controlling teaching relate to students’ motivational experiences
through distinct pathways — with autonomy support predicting autonomous motivation (the
“bright side”) and controlling teaching predicting controlled motivation and amotivation (the “dark
side”). The effect is not merely correlational; experimental studies in which teachers are trained
in autonomy-supportive techniques consistently show improvements in student engagement,
learning, and well-being compared to control conditions (Deci & Ryan, 2017).

However, there are important boundary conditions and practical challenges. First, autonomy-
supportive teaching is more demanding than controlling teaching. It requires teachers to be respon-
sive, flexible, and willing to share control — qualities that are harder to maintain under institutional
pressures such as standardized testing mandates, overcrowded classrooms, and administrative
accountability systems. Teachers under pressure tend to become more controlling, creating a per-
verse dynamic in which the institutional conditions that most urgently need autonomy-supportive
teaching are precisely those that make it hardest to deliver (Deci & Ryan, 2017).

Second, the relationship between structure and autonomy support is nuanced. Some interpreta-
tions of autonomy support have been misunderstood as advocating for a laissez-faire approach —
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letting students do whatever they want. This is incorrect and counterproductive. SDT explicitly
distinguishes autonomy support from permissiveness. Students need structure — clear expec-
tations, consistent rules, informative feedback — and this structure can be provided in either
autonomy-supportive or controlling ways. A teacher who sets high expectations and explains why
they matter, while offering students choices in how to meet those expectations, is being both struc-
tured and autonomy-supportive. A teacher who sets no expectations and provides no guidance is
being neither structured nor autonomy-supportive — they are being chaotic, which thwarts the
competence need (Vansteenkiste et al., 2020).

Third, developmental level matters. Younger children need more structure and less choice than
older students, because their capacity for self-regulation is still developing (the prefrontal cortex
circuits that support planning and self-monitoring mature into the mid-twenties). Autonomy
support for a six-year-old looks different from autonomy support for a sixteen-year-old. For young
children, autonomy support means providing choices within a constrained set (“Would you like
to practice your reading now or after snack?”), offering simple rationale, and acknowledging
teelings. For adolescents, it means providing greater scope for self-direction, involving students in
decision-making about their learning, and supporting the development of personal identity and
values.

2.6 THE UNDERMINING EFFECT: WHAT EXTRINSIC REWARDS DO TO INTRINSIC
MOTIVATION

One of SDT’s most important and extensively documented findings is the undermining effect —
the phenomenon by which extrinsic rewards, when applied to activities that are already intrinsically
motivating, decrease intrinsic motivation. Deci, Koestner, and Ryan published a comprehensive
meta-analysis of 128 experiments in the Psychological Bulletin in 1999, finding that tangible
rewards, expected rewards, and performance-contingent rewards all significantly undermined
free-choice intrinsic motivation and self-reported interest. They published a follow-up in the
Review of Educational Research in 2001 (Deci, Koestner & Ryan, 2001), which has accumulated
1,568 citations, reaffirming these conclusions and responding to critics.

The undermining effect is not trivial or marginal. It is one of the most extensively replicated
findings in social psychology. The mechanism, according to SDT’s cognitive evaluation theory, is
that external rewards shift the perceived locus of causality from internal to external. When a child
who enjoys drawing is paid for drawing, they come to perceive drawing as something they do for
money rather than something they do for pleasure. Remove the money, and the drawing stops —
even though the child drew happily before the reward was introduced. The reward has not merely
failed to enhance motivation; it has actively destroyed the motivation that already existed.

Alfie Kohn’s Punished by Rewards (1993) presents the strongest popular case for this position,
drawing on the same experimental literature that SDT formalizes. Kohn argues that extrinsic
rewards — grades, gold stars, pizza parties for reading, cash for test scores — function as in-
struments of behavioral control that undermine intrinsic motivation, reduce creativity, impair
cooperation, and produce shallow, compliance-oriented engagement. His “Three C’s” — content
(making learning meaningful), collaboration (working together), and choice (genuine autonomy)
— map directly onto SDT’s three basic needs under different labels.

The practical implications are stark and often unwelcome. Most educational systems are built on
extrinsic reward structures: grades, honor rolls, class rankings, dean’s lists, stickers, points, prizes,
and the elaborate apparatus of competitive academic recognition. If the undermining effect is real
— and the weight of evidence says it is — then these systems are not merely ineffective motivators
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but active demotivators. They are systematically destroying the intrinsic motivation they claim to
be fostering.

The finding is not confined to psychology. Gneezy, Meier, and Rey-Biel (2011), writing in the
Journal of Economic Perspectives (1,703 citations), documented the same phenomenon from a
behavioral economics perspective. They identified several mechanisms through which incentives
backfire: by crowding out intrinsic motivation (the SDT mechanism), by signaling that a task
is unpleasant (why would they pay me to do this if it were enjoyable?), by creating social-norm
conflicts (turning a social relationship into a market transaction), and by providing a moral
license to behave badly once the incentive is earned. The economic evidence converges with
the psychological evidence: the assumption that more incentive means more effort, which is the
operating assumption of most institutional reward systems, is empirically false for a wide range of
important behaviors.

However, the undermining effect has important boundary conditions that prevent a simplistic
“ban all rewards” prescription:

1. The effect is strongest for activities that are already intrinsically motivating. For activities
that are not intrinsically interesting — and some necessary learning genuinely falls into this
category — extrinsic motivation may be the only available motivator, and the task is to help
learners internalize the value of the activity (moving along the continuum from external to
identified regulation).

2. The type of reward matters. Unexpected rewards, non-contingent rewards, and verbal praise
that is informational rather than controlling do not reliably undermine intrinsic motivation.
The undermining effect is strongest for tangible rewards that are expected, contingent on
performance, and experienced as controlling.

3. The framing and context of rewards matter. Performance-contingent rewards (“you’ll get a
reward if you score above 90%”) are more undermining than completion-contingent rewards
(“you’ll get a reward for finishing the assignment”), which are in turn more undermining
than task-contingent rewards (“you’ll get a reward for working on this”). The more the reward
is experienced as controlling — as the reason for the behavior — the more it undermines
intrinsic motivation.

4. Information provided alongside rewards can partially offset the undermining effect. When
rewards are accompanied by genuine, informational feedback about competence — feedback
that satisfies the competence need — the positive effect of the feedback can counteract the
negative effect of the reward. This is why praise can be either enhancing or undermining,
depending on whether it communicates information about competence (“you used a really
creative approach to that problem”) or functions as a controlling evaluation (“good boy, you
did what I wanted”).
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GROWTH MINDSET: AN HONEST ACCOUNTING

3.1 THE ORIGINAL CLAIMS

Carol Dweck’s theory of implicit theories of intelligence — popularized as “growth mindset” versus
“fixed mindset” — became one of the most influential ideas in education during the 2010s. The
core claim is straightforward: people who believe their intelligence and abilities can be developed
through effort, strategy, and learning (growth mindset) tend to achieve more, persist longer in the
face of difficulty, and respond to setbacks more adaptively than people who believe their abilities
are fixed traits (fixed mindset). Dweck’s 2006 book Mindset: The New Psychology of Success became
a bestseller, and growth mindset interventions — brief exercises designed to teach students that
their brains can grow and change — were adopted by school districts nationwide and promoted by
education policymakers worldwide.

The appeal of the theory is understandable. It offers a psychologically plausible mechanism —
beliefs about the malleability of ability affect effort and persistence — and a practical intervention —
change the beliefs, and you change the outcomes. If a 45-minute online module could meaningfully
improve students’ grades, the cost-effectiveness would be extraordinary. The theory also carries
an egalitarian message: if intelligence is not fixed, then achievement gaps are not destiny. These
features made growth mindset irresistible to educators and policymakers. They also made it a
prime candidate for the kind of enthusiasm-driven adoption that the replication crisis has revealed
to be dangerous.

3.2 WHAT THE EVIDENCE ACTUALLY SHOWS

The story of growth mindset research over the past decade is a story of progressive deflation.
The original studies, conducted with small samples and flexible analytical strategies typical of
psychology research in the pre-replication era, reported large effects. As larger, more rigorous
studies were conducted, the effects shrank dramatically.

Yeager et al. (2019) conducted the most rigorous test to date — a large-scale, pre-registered
randomized controlled trial published in Nature, with independent data processing and blinded
Bayesian analysis. With 1,393 citations and an FWCI of 110.19, this is a high-quality study by
any standard. The results were instructive: a brief online growth mindset intervention improved
grades for lower-achieving students, but the effect size was modest — approximately d = 0.10.
More importantly, the effect was moderated by school context. The intervention only worked in
schools where peer norms supported the growth mindset message. In schools where the peer
culture did not align, the intervention had no effect. This finding — that mindset interventions
require a receptive social context to have any impact — substantially limits the scalability of the
approach.

Li and Bates (2019) published multiple studies finding no relationship between mindset and
achievement, response to setbacks, or cognitive ability. Their work suggested that the original effect
sizes were substantially inflated, possibly by small-sample studies with flexible analytical strategies
— a pattern common across the replication crisis in psychology.
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3.3 WHAT SURVIVES THE REPLICATION CRISIS

Macnamara and Burgoyne (2022) published what is arguably the most devastating assessment.
Their systematic review and meta-analysis, published in Psychological Bulletin with an FWCI of
48.44, analyzed 63 studies representing 97,672 participants. Key findings:

« The overall effect was d = 0.05 — a tiny effect that was nonsignificant after correcting for
publication bias.

« Authors with a financial incentive to report positive findings (those affiliated with mindset-
promoting organizations or consulting firms) published significantly larger effects than
independent researchers. This is a damning finding about the integrity of the evidence base.

« When examining only studies that verified the intervention actually changed students’
mindsets (13 studies, N = 18,355), the effect was nonsignificant: d = 0.04.

« When examining only the highest-quality studies (6 studies, N = 13,571), the effect was
nonsignificant: d = 0.02.

« No theoretically meaningful moderators were significant.

Macnamara and Burgoyne concluded: “apparent effects of growth mindset interventions on
academic achievement are likely attributable to inadequate study design, reporting flaws, and bias”

Burnette et al. (2022), also published in Psychological Bulletin with an FWCI of 58.79, offered
a somewhat more favorable assessment but with crucial caveats. Their meta-analysis of 53 in-
dependent samples found that when interventions targeted the expected beneficiaries and were
implemented with high fidelity, the effect on academic achievement was d = 0.14 — small but
statistically significant. However, the 95% prediction interval ranged from —0.08 to 0.35, meaning
that future interventions implemented under these favorable conditions could plausibly have
negative effects. The mental health effects were larger (d = 0.32) but again with wide prediction
intervals (0.07 to 0.57).

3.3 WHAT SURVIVES THE REPLICATION CRISIS
The current honest assessment is this:

1. The basic psychological insight is not wrong. Beliefs about the malleability of ability do
influence effort, persistence, and response to failure. Students who believe they can improve
are more likely to persist through difficulty than students who believe ability is fixed. This is
intuitively plausible and has some empirical support.

2. The intervention effects are negligible. Brief growth mindset interventions do not mean-
ingfully improve academic achievement for the general student population. At best, they
produce small effects (d = 0.10-0.14) for specific subpopulations (lower-achieving students,
economically disadvantaged students) under specific conditions (supportive school norms,
high-fidelity implementation). These effects are smaller than the effects of teaching students
a single effective study strategy.

3. The evidence base has integrity problems. The finding that financially interested researchers
report larger effects than independent researchers is troubling. It does not necessarily mean
the interested researchers committed fraud, but it suggests that the field’s evidence has been
shaped by motivated reasoning, selective reporting, or both.

13



3.3 WHAT SURVIVES THE REPLICATION CRISIS

4. The cultural phenomenon vastly exceeded the evidence. Growth mindset posters on class-
room walls, professional development sessions, and school-wide “mindset” programs are
not supported by the evidence base. The enthusiasm for growth mindset was driven by the
appeal of the idea, the marketing of the idea, and the desire for simple interventions — not
by the weight of the evidence.

For Applied Pedagogy, the practical implications are clear: growth mindset should not be adopted
as a foundational pedagogical principle. The time and resources that might be devoted to mindset
interventions would be better spent on practices with stronger evidence — autonomy-supportive
teaching, formative assessment, retrieval practice, or explicit instruction in self-regulation. How-
ever, it would also be a mistake to actively promote a “fixed mindset” message. The general
principle — that effort and strategy matter for improvement — is sound and should be commu-
nicated through instructional design rather than through explicit interventions. A curriculum
that provides appropriately challenging tasks, informative feedback, and opportunities for mastery
communicates the growth message implicitly and more effectively than any poster or module.
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GRIT: CONSCIENTIOUSNESS BY ANOTHER NAME

4.1 THE CONSTRUCT AND ITS RISE

Angela Duckworth defined grit as “perseverance and passion for long-term goals” and argued
that it predicts achievement above and beyond traditional measures of intelligence and talent.
Her 2009 short scale (Duckworth & Quinn, 2009) — with over 3,200 citations — established grit
as a measurable psychological construct, and her 2016 bestseller Grit: The Power of Passion and
Perseverance brought the concept to enormous popular attention. Grit entered the educational
lexicon alongside growth mindset as part of a broader movement emphasizing “non-cognitive” or
“character” skills as determinants of success.

Like growth mindset, grit carries an egalitarian and appealing message: success depends not on
fixed talent but on effort and persistence. Like growth mindset, it became enormously popular in
schools before the evidence could sustain the weight placed upon it.

4.2 THE META-ANALYTIC VERDICT

Crede, Tynan, and Harms (2016) published a comprehensive meta-analytic review in the Journal
of Personality and Social Psychology — a paper with 1,535 citations and an FWCI of 147.45. Their
analysis of 584 effect sizes from 88 independent samples (66,807 individuals) delivered several
damaging findings:

1. Grit is not a unified construct. The proposed higher-order structure of grit — combining
perseverance of effort and consistency of interest into a single factor — was not confirmed.
The two facets are empirically distinct and have different relationships with outcomes.

2. Grit is largely redundant with conscientiousness. Grit correlated very strongly with con-
scientiousness, the well-established Big Five personality trait that captures industriousness,
orderliness, and self-discipline. This raises a fundamental question: does the grit construct
add anything beyond what personality psychology already knew? The answer, according to
the meta-analysis, is mostly no.

3. Only the perseverance facet matters. The perseverance of effort facet showed significantly
stronger relationships with academic performance than the consistency of interest facet.
Perseverance explained some variance in academic performance even after controlling for
conscientiousness, but the consistency of interest facet did not. This suggests that “grit” as
originally defined — the combination of both facets — is less useful than simply measuring
perseverance or conscientiousness directly.

4. Grit is only moderately correlated with performance. The relationship between grit and
performance outcomes was moderate at best, far smaller than the popular narrative sug-
gested.

Rimfeld et al. (2016) added a behavioral genetics perspective, finding that grit is substantially
heritable (37% for perseverance, 38% for consistency of interest) and that the heritability of grit is
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4.3 WHAT REMAINS

largely shared with the heritability of conscientiousness. This further undermines the claim that
grit is a distinct psychological construct.

Muenks et al. (2016) found that grit’s relationships with engagement and achievement were
largely mediated by self-regulation and conscientiousness, raising further questions about whether
grit adds predictive value beyond existing constructs.

4.3 WHAT REMAINS

The honest assessment of grit is more damaging than the assessment of growth mindset, because
grit’s problems are not just about effect sizes but about construct validity itself:

1. Grit is essentially conscientiousness repackaged. The strong correlation with conscientious-
ness, the shared heritability, and the lack of incremental predictive validity all point to the
same conclusion: “grit” does not identify a new psychological construct so much as rebrand
an old one.

2. The perseverance component has some value. Perseverance of effort — the tendency to
sustain effort toward long-term goals despite setbacks — does predict academic outcomes
and does show some independence from conscientiousness. But this was already known
from decades of research on conscientiousness and self-regulation; the grit framework did
not add much.

3. The passion component is problematic. Consistency of interest — maintaining the same
goals and passions over time — may not be adaptive for all contexts. Adolescents are in
a period of identity exploration; insisting on long-term consistency of interests may be
developmentally inappropriate. Some of the most successful people changed direction
multiple times; the “passion” component of grit confuses persistence with rigidity.

4. Grit interventions are not evidence-based. If grit is largely conscientiousness, and con-
scientiousness is a relatively stable personality trait with substantial heritability, then brief
interventions to “build grit” are unlikely to work. This has not stopped schools from adopting
grit curricula, but the evidence base for such interventions is essentially nonexistent.

For curriculum design, the practical conclusion is simple: do not build a curriculum around
“grit” as a teachable skill. Instead, focus on the conditions that sustain persistence naturally —
autonomy-supportive environments, appropriately challenging tasks, informative feedback, and
a supportive community — all of which are already prescribed by SDT with a much stronger
evidence base.
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LEARNINGSTYLES: THE ZOMBIE MYTH

A brief treatment is warranted because the myth persists. The learning styles hypothesis — that
students learn better when instruction matches their preferred sensory modality — has no credible
empirical support. Pashler et al. (2008) conducted the most thorough review and found no evidence
for the matching hypothesis. Newton (2015) found that over 9o% of recent papers in higher
education journals endorsed learning styles uncritically. Macdonald et al. (2017) found that
education training reduced but did not eliminate belief in the myth.

The relevance to motivation: learning styles are often invoked as a motivational tool (“respect
students’ individual preferences”). The actual implication is that student differences are real but
misidentified by the learning styles framework. An evidence-based approach focuses on prior
knowledge, challenge calibration, self-regulation capacity, and motivational state — dimensions
with strong evidence behind them.
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THE META-SKILL



SELF-REGULATED LEARNING: THE META-SKILL

6.1 WHY SELF-REGULATION MATTERS

If motivation is the engine that drives learning, self-regulation is the steering mechanism. A
motivated but poorly self-regulated learner is like a car with a powerful engine and no steering
wheel — there is plenty of energy, but it is not directed effectively. The student who enthusiastically
highlights and rereads for hours is motivated but using the least effective strategies available
(Dunlosky et al., 2013). The student who experiences test anxiety and crumbles under evaluation
pressure is motivated but unable to manage the emotional and metacognitive demands of the
testing situation. The student who sets ambitious goals but never follows through has motivation
without the regulatory architecture to translate intention into action.

Self-regulated learning (SRL) is the metacognitive layer that orchestrates effective learning
behavior. It encompasses the capacity to set goals, select strategies, monitor progress, evaluate
outcomes, and adjust approach based on feedback. It is, in Panadero’s (2017) characterization, the
meta-skill that enables all other learning — and its importance is difficult to overstate. Without self-
regulation, even the most effective learning techniques — retrieval practice, spacing, interleaving
— remain dormant knowledge rather than active habits.

6.2 THE SIX MODELS

Panadero (2017), in a comprehensive review with 2,292 citations, compared six major models of
self-regulated learning. The review is the most authoritative mapping of the SRL landscape and
reveals both convergence and meaningful disagreement among the models.

Zimmerman'’s social-cognitive model is the most widely cited and influential. It describes a three-
phase cyclical process: a forethought phase (goal setting, strategic planning, self-efficacy beliefs,
task analysis), a performance phase (self-monitoring, strategy implementation, self-instruction,
attention focusing), and a self-reflection phase (self-evaluation, causal attribution, self-reaction,
adaptation). Zimmerman emphasizes the role of self-efficacy beliefs — the learner’s confidence
in their ability to perform the task — as a key driver of the cycle. Students with high self-efficacy
set more challenging goals, persist longer, and recover from setbacks more effectively. The model
draws directly on Bandura’s social-cognitive theory and has been extensively applied in educational
research (Schunk & Zimmerman, 1997; Schunk, 2005).

Boekaerts’ dual-processing model introduces an important emotional dimension. Boekaerts
proposes that students continuously navigate between a “learning pathway” (focused on growth
and mastery) and a “well-being pathway” (focused on emotional protection and anxiety reduction).
When a student encounters difficulty, they face a choice: persist on the learning pathway (which is
productive but uncomfortable) or switch to the well-being pathway (which reduces distress but
abandons productive struggle). This model explains a common classroom observation — students
who disengage from challenging tasks not because they lack motivation, but because they prioritize
emotional comfort over learning. The practical implication is that teaching self-regulation requires
addressing emotional regulation as well as cognitive strategy use.
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6.3 CONVERGENCE AND DIVERGENCE

Winne and Hadwin’s information-processing model provides the most detailed cognitive
account. It describes SRL as a recursive process of monitoring and adjusting across four phases:
task definition, goal setting and planning, strategy deployment, and metacognitive adaptation. The
model emphasizes the role of internal feedback — the learner’s own assessment of how well things
are going — and its interaction with external feedback. Winne’s key insight is that self-regulation
is fundamentally about information processing: the learner must detect discrepancies between
current performance and desired performance, diagnose the cause of the discrepancy, and select an
appropriate corrective action. Each of these steps can fail, and the failure modes are diagnostically
useful.

Pintrich’s general framework integrates motivation and cognition more tightly than the other
models. Pintrich (2004) proposed that SRL operates across four phases (forethought, monitoring,
control, and reflection) and four areas (cognition, motivation/affect, behavior, and context). The
key contribution is the emphasis on motivational regulation — the learner must manage not only
their cognitive strategies but their motivational states. A student who recognizes that they are
losing interest in a task and deliberately re-engages by connecting the task to personal goals is
engaging in motivational self-regulation. This is particularly relevant for identified regulation in
SDT terms: the student who has internalized the value of a task but finds it boring must deploy
motivational regulation strategies to maintain engagement.

Efklides’ metacognitive-affective model foregrounds the role of metacognitive experiences —
feelings of difficulty, feelings of knowing, feelings of confidence — as informational signals that
drive regulatory decisions. When a student feels that a problem is easy (low feeling of difficulty),
they infer that they understand the material and reduce effort. When a student feels that a problem
is hard (high feeling of difficulty), they must decide whether to increase effort, change strategy,
or disengage. The critical problem, as Efklides identifies, is that these metacognitive feelings are
unreliable: the fluency produced by rereading creates a false feeling of knowing, while the disfluency
produced by retrieval practice creates a false feeling of difficulty. This metacognitive error — the
mismatch between how learning feels and how effective it actually is — is one of the most practically
important findings in the field.

Panadero’s own integrative model attempts to synthesize the strengths of the preceding models.
Its primary contribution is the emphasis on the role of emotions throughout the self-regulation
cycle, not just as inputs or outcomes but as continuous regulatory signals.

6.3 CONVERGENCE AND DIVERGENCE

The six models converge on several important points:

1. Self-regulation is cyclical, involving planning, monitoring, and evaluation phases that repeat
recursively during learning.

2. Metacognitive monitoring is central — the learner must be aware of their own cognitive
processes and capable of detecting discrepancies between current and desired performance.

3. Goal-setting matters — clear, challenging, but attainable goals provide the standards against
which monitoring can occur.

4. Feedback is essential — both internal (self-assessment) and external (from teachers and
peers) feedback drive the regulatory cycle.

The models diverge on the role of motivation and emotion. Zimmerman and Pintrich give
motivation an important role but treat it primarily as an input to the cycle (self-efficacy beliefs,
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6.4 CAN SELF-REGULATION BE TAUGHT?

goal orientation). Boekaerts and Efklides treat emotion as a continuous regulatory signal that
interacts with cognition throughout the cycle. This divergence matters practically: interventions
that focus only on cognitive strategy instruction may fail if they do not address the emotional and
motivational dimensions of self-regulation.

6.4 CAN SELF-REGULATION BE TAUGHT?

This is the critical practical question, and the answer is: yes, but with important caveats.

The evidence supports explicit instruction in self-regulation strategies. Teaching students to
set specific learning goals, to use retrieval practice rather than rereading, to monitor their un-
derstanding through self-testing, and to reflect on what worked and what did not — all of these
have been shown to improve learning outcomes. Schraw, Crippen, and Hartley (2006) reviewed
metacognitive instruction in science education and found that explicit teaching of monitoring and
evaluation strategies improved both metacognitive awareness and content knowledge. Schunk and
Zimmerman (1997) demonstrated that modeling self-regulatory behaviors — showing students
how an expert approaches a learning task, including the metacognitive decisions the expert makes
— is particularly effective, especially for younger learners.

However, several challenges limit the effectiveness of SRL instruction:

Transfer is limited. Students trained to self-regulate in one domain (e.g., mathematics) do
not automatically self-regulate in another (e.g., history). Self-regulation strategies are partially
domain-general — the cycle of planning, monitoring, and evaluation applies everywhere — but
their effective deployment requires domain-specific knowledge. A student who knows to “check
their work” in mathematics needs different checking strategies than a student who knows to
“check their work” in writing. This means self-regulation instruction must be embedded within
domain-specific teaching, not delivered as a stand-alone program.

Development constrains self-regulation. The prefrontal cortex circuits that support planning,
inhibition, working memory management, and cognitive flexibility continue developing into the
mid-twenties. This sets biological limits on what self-regulation can look like at different ages. A
curriculum that expects twelve-year-olds to manage their own learning with the sophistication of a
graduate student is demanding cognitive capacities that are not yet fully developed. Scaffolding for
self-regulation must be more robust and explicit for younger learners, gradually fading as executive
functions mature.

Metacognitive accuracy develops slowly. Young children are notoriously poor judges of their
own knowledge and abilities — they consistently overestimate what they know and what they
can do. This metacognitive inaccuracy improves with age but remains a challenge even for adults.
Teaching self-regulation requires teaching accurate self-assessment, which is itself a skill that
develops gradually. Panadero, Jonsson, and Botella (2017) conducted a meta-analysis of self-
assessment effects, finding that structured self-assessment practices — where students evaluate
their own work against explicit criteria — produce moderate improvements in both metacognitive
accuracy and learning outcomes. The key is that self-assessment must be taught and scaffolded;
simply asking students “how well do you think you did?” produces inaccurate responses. Teaching
students to compare their work against specific standards, to identify discrepancies, and to plan
revisions produces both better self-assessment and better learning.

Direct instruction outperforms indirect activation. Dignath and Veenman (2020) used class-
room observation studies to compare two approaches to promoting self-regulation: direct strategy
instruction (explicitly teaching students specific regulatory strategies) and indirect activation
(creating conditions that encourage self-regulation without explicitly teaching it). Both approaches
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6.5 SELF-REGULATION AND SDT: THE CONNECTION

contributed, but direct instruction was more effective. This finding has a clear practical implication:
teachers cannot simply create an “environment for self-regulation” and expect students to develop
regulatory skills spontaneously. The strategies must be taught — explicitly, with modeling, with
practice, and with feedback.

The most effective SRL instruction combines strategies. Across the research literature, the
most effective approaches to teaching self-regulation share several features. First, they teach
specific, concrete strategies rather than general exhortations. “Use retrieval practice by closing
your notes and trying to recall the main ideas” is effective; “study harder” is not. Second, they
model the regulatory process — teachers think aloud about how they approach problems, showing
students the metacognitive decisions involved. Third, they provide practice with feedback, giving
students opportunities to try regulatory strategies and receive guidance on their execution. Fourth,
they embed regulatory instruction within domain content rather than teaching it as a separate,
decontextualized skill. Fifth, they scaffold developmentally — providing more external support for
younger learners and gradually releasing responsibility as executive functions mature.

The motivation-regulation interaction is circular. Self-regulation requires motivation (the
student must be motivated to regulate their learning), and motivation benefits from self-regulation
(the student who regulates effectively learns more, which builds competence and sustains motiva-
tion). This circular relationship means that neither motivation nor self-regulation can be effectively
addressed in isolation. A student who is amotivated will not self-regulate, and a student who does
not self-regulate will not learn effectively, which undermines their sense of competence and further
reduces motivation. Interventions must address both simultaneously.

6.5 SELF-REGULATION AND SDT: THE CONNECTION

The connection between self-regulated learning and self-determination theory is deep and practi-
cally important, though the two literatures have developed largely in parallel.

SDT provides the motivational foundation for self-regulation. The three basic needs — autonomy,
competence, and relatedness — explain why students engage in self-regulatory behavior:

 Autonomy supports self-regulation by creating the sense that one’s learning is self-directed.
Students who feel autonomous are more likely to set personal learning goals, choose strate-
gies that align with their own understanding, and persist through difficulty because they
experience the learning as their own choice rather than an external imposition.

« Competence supports self-regulation by providing the feedback loop that drives the mon-
itoring phase. When students receive clear, informational feedback about their progress,
their sense of competence is supported, and they have the information needed to adjust
their strategies effectively.

« Relatedness supports self-regulation through social modeling and shared regulation. Stu-
dents learn self-regulatory strategies by observing and collaborating with peers and teachers
who model those strategies. The sense of belonging to a learning community provides the
social scaffolding that supports the development of individual regulatory capacities.

Conversely, self-regulation supports the internalization process described by SDT’s organismic
integration theory. Students who can regulate their behavior effectively — who can set goals,
manage their attention, and persist through difficulty — are better equipped to internalize the
value of learning activities that are not immediately intrinsically motivating. Self-regulation enables
the transition from external regulation to identified regulation: the student who can manage their
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own learning can engage with necessary but unexciting material by connecting it to their own
goals and values.



PartV

THE TRAJECTORY



THE MOTIVATIONAL TRAJECTORY: WHY SCHOOLING KILLS
MOTIVATION

7.1 THE DECLINE

One of the most robust and most disturbing findings in motivation research is the systematic
decline of intrinsic motivation across the years of schooling. Gottfried, Fleming, and Gottfried
(2001), in a longitudinal study tracking children from age 9 to age 17, documented a consistent
decline in academic intrinsic motivation across childhood and adolescence. The decline was not
limited to particular subjects or populations — it was a general phenomenon, appearing across
mathematics, reading, science, and social studies, and across ability levels.

Wang and Eccles (2012) found similar patterns in a longitudinal study tracking students from
middle school through high school, documenting declines in behavioral, emotional, and cognitive
engagement. Social support from teachers, parents, and peers partially buffered the decline, but
did not eliminate it. Wang and Eccles (2011) showed that engagement trajectories in school
differentially predicted educational success — students whose engagement declined steeply were
at significantly higher risk of academic failure and dropout than students whose engagement
remained stable.

Eccles and colleagues (1989) documented the decline of self-concepts and domain values during
the transition to middle school, finding that the transition to a new institutional context was
associated with decreases in perceived competence and task value. The pattern was consistent: as
students moved through the educational system, their beliefs about their own abilities and the
value of academic pursuits deteriorated.

7.2 DEVELOPMENTAL FACTORS

Some decline in the unbounded curiosity of early childhood is probably developmental. As children
develop the capacity for social comparison (around age 7-8), they begin to evaluate their abilities
relative to peers rather than against their own prior performance. This normative comparison can
be threatening to self-concept, particularly for children who discover they are not as capable as their
peers in a valued domain. The shift from task-referenced to norm-referenced self-evaluation is a
natural developmental process, and it tends to reduce the unqualified enthusiasm that characterizes
younger children.

Adolescence brings additional developmental pressures. Identity formation — the central task
of adolescence according to Erikson — involves questioning inherited values and exploring al-
ternatives. Some disengagement from established activities, including academic pursuits, is a
normal part of this process. The biological changes of puberty redirect attention and energy toward
social relationships and identity concerns, potentially at the expense of academic engagement. The
development of metacognitive capacity — the ability to reflect on one’s own thinking — can also
be destabilizing, as adolescents become aware of the gaps between their actual performance and
their ideals.

However, developmental factors alone cannot account for the magnitude of the motivational
decline. If the decline were purely developmental, it would be uniform across all contexts and all
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7.3 INSTITUTIONAL FACTORS: THE NEEDS-THWARTING ENVIRONMENT

types of schooling. It is not. There is substantial evidence that the institutional features of schooling
— particularly the features that change at the middle school transition — actively contribute to the
decline.

7.3 INSTITUTIONAL FACTORS: THE NEEDS-THWARTING ENVIRONMENT

Eccles and Midgley proposed the “stage-environment fit” hypothesis: motivational decline occurs
not because adolescents inherently lose interest in learning, but because the institutional envi-
ronment of middle school is poorly matched to the developmental needs of early adolescents.
Just as adolescents’ needs for autonomy, competence, and relatedness are intensifying, the school
environment becomes more controlling, more evaluative, and less relational.

The specific mismatches are striking:

Autonomy. Elementary school classrooms, while imperfect, typically offer some degree of choice,
flexibility, and personal connection. The transition to middle school typically brings increased
standardization, decreased student choice, more rigid scheduling, and more controlling teaching
styles. Students who are developing a greater need for self-direction encounter an environment
that offers less of it.

Competence. Middle school introduces more stringent grading, normative comparison (class
rankings, honor rolls), and high-stakes testing. The feedback students receive becomes less infor-
mational and more evaluative — focused on where students stand relative to others rather than on
their own progress and growth. For students who are not at the top of the distribution, normative
comparison is inherently demoralizing. The shift from criterion-referenced (“you’ve mastered this
skill”) to norm-referenced (“you’re in the bottom quartile”) evaluation thwarts the competence
need.

Relatedness. Elementary school typically features a single teacher who knows students as
individuals. Middle school introduces departmentalized instruction — multiple teachers, each
responsible for a subject rather than for students. The teacher-student relationship becomes more
impersonal, more transactional, and less caring. Students who need stable, supportive relationships
encounter an environment optimized for content delivery rather than human connection.

7.4 SUBJECT-MATTER DIFFERENCES

The motivational decline is not uniform across subjects. Mathematics motivation tends to decline
most steeply and earliest — a finding consistent with the combination of increasing difficulty,
heavy normative comparison, and the common experience of accumulated confusion. Reading
motivation also declines, but more gradually and with greater individual variation. Science mo-
tivation shows a complex pattern, often declining during middle school but sometimes recovering
in high school when students can select science courses aligned with their interests.

These subject-matter differences suggest that the decline is not merely developmental but is
shaped by the way subjects are taught and assessed. Mathematics, with its heavy emphasis on correct
answers, procedural fluency, and high-stakes testing, creates an environment that is particularly
hostile to intrinsic motivation and autonomy. Science, when taught through inquiry and laboratory
work, can maintain engagement better than when taught through lecture and memorization.
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7.5 THE CUMULATIVE EFFECT OF EXTRINSIC CONTROL

Beyond the stage-environment mismatch, there is a more insidious mechanism at work: the cumu-
lative effect of years of extrinsic reward structures on intrinsic motivation. The undermining effect
documented by Deci et al. (1999, 2001) is typically studied in short-term laboratory experiments,
but the logic extends to the long arc of schooling. A first-grader who is curious about insects
encounters grades for the first time and learns that studying insects is something you do to get an
A, not something you do because insects are fascinating. By third grade, the association between
learning and external evaluation is established. By middle school, it is thoroughly internalized. By
high school, many students cannot even conceive of learning without the question “Will this be on
the test?” The original intrinsic interest has not merely diminished — it has been systematically
replaced by a transactional orientation toward learning.

Kohn (1993) argues that this is not an unintended side effect of schooling but a structural feature:
schools were designed to produce compliance and to sort students into hierarchies, and the tools of
compliance (grades, rewards, punishments) inevitably erode the intrinsic motivation that genuine
learning requires. Whether or not one accepts Kohn’s strong version of this argument — and it is a
strong claim — the evidence for the undermining effect gives it substantial empirical plausibility.
Years of externally controlled learning environments, in which every activity is evaluated and
graded, in which curiosity is subordinated to curriculum coverage, and in which the primary
motivational tool is the grade — these conditions are precisely what CET predicts will progressively
destroy intrinsic motivation.

Corpus, McClintic-Gilbert, and Hayenga (2009) provided direct evidence for this mechanism by
showing that within a single school year, students’ motivational orientation shifted from intrinsic
toward extrinsic. The shift was not merely a decline in overall motivation; it was a qualitative
change in the type of motivation — from learning because it is interesting to learning because
of consequences. This within-year shift is consistent with the cumulative undermining effect:
each year of extrinsically controlled schooling moves students further along the continuum from
intrinsic toward external regulation.

The implications are profound. If the motivational decline is substantially caused by institutional
reward structures rather than developmental inevitability, then the decline is preventable — not
through brief interventions but through fundamental redesign of the motivational architecture of
schooling. This is not a quick fix. It requires rethinking grading, assessment, curriculum structure,
student choice, and teacher-student relationships. But the evidence suggests it is possible.

7.6 CAN THE DECLINE BE REVERSED?

Evidence from alternative educational environments suggests that the motivational decline is
not inevitable. Settings that maintain high levels of autonomy support, competence support, and
relatedness throughout adolescence — including some progressive schools, Montessori programs
(at least through the elementary years), and well-designed homeschooling environments — report
higher levels of sustained intrinsic motivation than conventional schools. However, this evidence
is largely observational and subject to severe self-selection bias: families that choose alternative
education are systematically different from families that do not, and it is difficult to separate the
effects of the educational environment from the effects of the family context.

The most practical evidence comes from intervention studies within conventional schools.

When teachers are trained in autonomy-supportive teaching techniques, student motivation
and engagement improve relative to control conditions (Deci & Ryan, 2017). When assessment
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practices shift from high-stakes summative testing to low-stakes formative assessment, student
anxiety decreases and intrinsic motivation increases (Black & Wiliam, 1998). When classroom
structures provide opportunities for meaningful choice, collaboration, and connection to personal
interests, engagement is maintained at higher levels.

Peter Gray (2013), in Free to Learn, makes the strongest case for the role of play and self-direction
in maintaining motivation. Drawing on evolutionary psychology, anthropological evidence from
hunter-gatherer societies, and case studies from democratic schools (particularly Sudbury Valley),
Gray argues that play is the natural mode of learning — an intrinsically motivated activity that
produces deep engagement, skill development, and social competence without any external reward
structure. He documents how Sudbury Valley graduates, who spent their school years pursuing
self-directed interests with no required curriculum, generally become productive, well-adjusted
adults.

Gray’s evidence is provocative but limited. The Sudbury Valley case studies are anecdotal,
not controlled. The hunter-gatherer evidence, while compelling, describes a learning context
radically different from modern life. The self-selection problem — families that choose Sudbury

Valley are systematically different from families that do not — makes causal inference impossible.

Nevertheless, Gray’s work provides an existence proof: it is possible to sustain intrinsic motivation
throughout childhood and adolescence, at least in some contexts with some populations. The
question is whether the conditions that make this possible can be adapted for broader use.

Within conventional schooling, the evidence for reversibility comes from intervention studies.

When teachers are trained in autonomy-supportive teaching techniques, student motivation
and engagement improve relative to control conditions (Deci & Ryan, 2017). When assessment
practices shift from high-stakes summative testing to low-stakes formative assessment, student
anxiety decreases and intrinsic motivation increases (Black & Wiliam, 1998). When classroom
structures provide opportunities for meaningful choice, collaboration, and connection to personal
interests, engagement is maintained at higher levels.

These findings suggest that the motivational decline is substantially — though perhaps not
entirely — reversible through changes in educational design. The decline is not a fixed feature
of adolescent development; it is a predictable response to institutional environments that thwart
basic psychological needs. Change the environment, and you change the trajectory.
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EXPECTANCY-VALUETHEORY: ACOMPLEMENTARY FRAMEWORK

Self-determination theory is not the only well-supported framework for understanding motivation.
Expectancy-value theory (EVT), developed by Jacquelynne Eccles and Allan Wigfield, provides a
complementary perspective that is particularly useful for understanding subject-matter differences
in motivation and the developmental trajectory of motivation.

EVT proposes that students’ achievement-related choices — whether to enroll in a course, how
much effort to invest, whether to persist through difficulty — are determined by two factors: their
expectancy of success (how confident they are that they can do well) and the subjective task value
they assign to the activity. Task value, in turn, has four components: intrinsic value (inherent
interest and enjoyment), attainment value (importance for identity), utility value (instrumental
usefulness for future goals), and cost (what must be sacrificed to pursue the activity, including
effort, time, and psychological costs like anxiety).

Eccles et al. (1989) documented that both expectancy beliefs and task values decline during the
transition to middle school, with domain-specific patterns: mathematics expectancies and values
show the steepest declines, while reading and social studies show more gradual changes. The cost
component — what must be given up or endured to pursue learning — is underemphasized in the
broader motivation literature but practically important. High costs can deter engagement even
when expectancy and value are high. A student who values mathematics and believes they can
succeed may still disengage if the emotional cost — the anxiety produced by timed tests, public
performance, and normative comparison — is too high.

The “cost” component of EVT deserves particular attention because it is the least studied but
arguably the most practically important. Cost captures what must be sacrificed or endured to
engage in a learning activity: the effort required, the time taken from other activities, the anxiety
or frustration produced, the social costs of being seen as a “nerd” or of failing publicly. Even when
students have high expectancies and high values, high costs can deter engagement. A student who
values mathematics and believes they can succeed may still disengage if the emotional cost —
the anxiety produced by timed tests, public problem-solving, and normative comparison — is
too high. This suggests that reducing the costs of engagement may be as important as increasing
expectancies and values — a point that connects directly to SDT’s prescriptions about creating
psychologically safe, low-threat environments.

EVT also contributes an important developmental insight. Eccles and colleagues have doc-
umented that expectancy beliefs and task values decline across the school years, but they do
so through different mechanisms and with different subject-matter patterns. Expectancy beliefs
decline partly because of increasing normative comparison — as students encounter more chal-
lenging material and more competitive environments, some students’ confidence erodes. Task
values decline partly because schooling becomes increasingly disconnected from students’ interests
and identities — the content becomes more abstract, the connection to students’ lives becomes
less obvious, and the curriculum narrows in ways that exclude many students’ interests.

EVT and SDT are complementary rather than competing frameworks. SDT addresses the
conditions under which motivation is sustained (need satisfaction) and the quality of motivation
(the regulation continuum). EVT addresses the content of motivational beliefs (what do I expect
to achieve? what do I value?) and their consequences for achievement choices. A recent integrative
framework by Urhahne and Wijnia (2023) — with 220 citations in under three years — attempts to
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connect EVT, SDT, attribution theory, achievement goal theory, and interest theory into a unified
model. The effort is ambitious and incomplete, but it reflects a growing recognition that these
theories are better understood as complementary perspectives on the same phenomenon than as
competing explanations.

Effective curriculum design must attend to both frameworks: creating need-supportive environ-
ments (SDT) and helping students develop realistic confidence and meaningful value connections
(EVT). In practice, this means not only offering autonomy, competence support, and relatedness
(SDT’s prescriptions) but also explicitly communicating why what students are learning matters
(utility value), connecting content to students’ existing interests and identities (attainment value),
making learning activities inherently engaging where possible (intrinsic value), and reducing
unnecessary costs — the anxiety, frustration, and social risks that deter engagement even when
expectancies and values are adequate.

8.1 SELF-EFFICACY: THE TASK-SPECIFIC CONFIDENCE THAT MATTERS

Albert Bandura’s self-efficacy construct — the belief in one’s capacity to execute specific behaviors
required to produce specific outcomes — is one of the best-established predictors of academic
performance and persistence. Unlike growth mindset, which concerns general beliefs about the
malleability of intelligence, self-efficacy is domain-specific and task-specific. A student can have
high self-efficacy for reading comprehension and low self-efficacy for algebraic problem-solving.
This specificity is a theoretical strength because it allows more precise predictions: self-efficacy
for a specific task predicts performance on that task more reliably than any general motivational
orientation.

Self-efficacy develops through four sources, in order of potency: mastery experiences (successful
performance on similar tasks), vicarious experiences (observing similar others succeed), verbal
persuasion (encouragement from credible sources), and physiological states (interpreting arousal
as excitement rather than anxiety). The most powerful source is mastery experience — actually
succeeding at a challenging task. This has a direct practical implication: the most effective way to
build self-efficacy is to design learning sequences that ensure students experience genuine success
at progressively challenging tasks. This is not about making things easys; it is about calibrating
difficulty so that effort produces success, which builds the confidence that sustains further effort.

Self-efficacy has not been subject to the same replication concerns as growth mindset, partly
because it makes more modest and more specific claims. It does not propose that a brief intervention
can change efficacy beliefs across domains; it describes a construct that develops through concrete
experiences over time. The relationship between self-efficacy and achievement is robust across
hundreds of studies, though the causal direction is debated — success builds self-efficacy, but high
self-efficacy also promotes the persistence and effective strategy use that lead to success, creating a
virtuous cycle.

For curriculum design, self-efficacy research supports what SDT’s competence need already
prescribes: provide optimally challenging tasks where students can experience genuine success,
scaffold learning so that mastery is achievable with effort, ensure that feedback communicates
progress rather than inadequacy, and create opportunities for students to observe similar peers
succeeding. The overlap with SDT is substantial — competence need satisfaction and self-efficacy
development are conceptually and practically intertwined.
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8.2 ACHIEVEMENT GOAL THEORY: MASTERY VERSUS PERFORMANCE

Achievement goal theory distinguishes between mastery goals (focused on developing competence
and understanding) and performance goals (focused on demonstrating competence relative to oth-
ers). The theory further distinguishes between approach and avoidance orientations, yielding four
goal types: mastery-approach (seeking to learn and improve), mastery-avoidance (seeking to avoid
misunderstanding), performance-approach (seeking to outperform others), and performance-
avoidance (seeking not to appear incompetent).

The evidence supports clear conclusions for two of the four types. Performance-avoidance goals
are consistently associated with poor outcomes: anxiety, surface learning strategies, disengagement,
and low achievement. Mastery-approach goals are consistently associated with adaptive outcomes:
deep learning strategies, persistence, intrinsic motivation, and psychological well-being. The
relationship between mastery-approach goals and actual achievement is weaker than its relationship
with learning processes — mastery-oriented students learn better but do not always score higher
on conventional assessments, because conventional assessments often reward surface learning.

Performance-approach goals present a more complicated picture. Some research finds that want-
ing to outperform others is associated with high achievement, at least on conventional measures.
This suggests that competitive motivation can produce performance — but at a cost. Performance-
approach goals are associated with surface learning strategies, anxiety about failure, and avoidance
of challenging tasks that might reveal inadequacy. A student who is motivated to beat their peers
may study hard for the test but may not develop deep understanding or transfer capability.

The practical implications of achievement goal theory overlap substantially with SDT. Creating
learning environments that emphasize growth, improvement, and mastery rather than comparison,
ranking, and competition promotes mastery goal orientation, which in turn promotes the adaptive
learning behaviors that SDT also predicts. Whether the mechanism is “goal orientation” (achieve-
ment goal theory) or “need satisfaction” (SDT) may be a distinction without a practical difference
— the same environmental features that support basic needs also promote mastery goals. The
convergence of multiple theoretical frameworks on the same practical prescriptions strengthens
confidence in those prescriptions.
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THE PRAISE PROBLEM AND THE
EMOTION-MOTIVATION-LEARNING TRIANGLE

9.1 WHEN FEEDBACK BECOMES CONTROL

The question of praise sits at the intersection of motivation theory, feedback research, and everyday
educational practice. SDT’s cognitive evaluation theory distinguishes between informational feed-
back (which supports the competence need by conveying specific information about performance)
and controlling feedback (which undermines the autonomy need by functioning as a form of
behavioral control). The same utterance can function as either, depending on its context, delivery,
and perceived intent.

“You did a great job on that essay — your analysis of the evidence was particularly strong” is
informational praise. It conveys specific information about what the student did well, supports
their sense of competence, and provides guidance for future performance.

“Good girl, you did exactly what I asked” is controlling praise. It communicates that the student’s
value lies in compliance with the teacher’s wishes and shifts the perceived locus of causality from
internal to external.

“You're so smart” is person-level praise that, paradoxically, can undermine motivation. By
attributing success to a fixed trait, it creates vulnerability to failure: if success means 'm smart,
what does failure mean?

Kohn (1993) argues that the problem with praise goes deeper. All evaluative praise, he con-
tends, functions as an instrument of control because it communicates that the adult’s approval is
contingent on the child’s behavior. The child learns to seek approval rather than to evaluate their
own work against internal standards. The underlying concern is well-supported: praise that is
experienced as controlling undermines autonomy and shifts motivation from intrinsic to extrinsic.

The practical prescription is not “stop praising students” but “praise differently”: praise the work
rather than the person; be specific rather than generic; praise process and strategy rather than just
outcome; reserve praise for genuine accomplishment; and minimize the controlling function of

feedback.

9.2 EMOTIONS AS REGULATORY SIGNALS

Efklides’ metacognitive-affective model positions emotions — particularly metacognitive feelings
like feelings of difficulty, feelings of knowing, and feelings of confidence — as informational signals
that drive regulatory decisions. The problem is that these signals are often inaccurate. Rereading
produces a feeling of fluency, but fluency is not learning. Retrieval practice produces a feeling of
difficulty, but this difficulty is precisely what produces durable learning. The metacognitive error
— the systematic mismatch between how learning feels and how effective it actually is — means
that students’ emotional reactions to learning activities cannot be trusted as indicators of learning
quality.

Deslauriers et al. (2019) demonstrated this phenomenon strikingly in physics instruction:
students in actively taught sections learned significantly more but rated themselves as having
learned less and rated the instruction as less effective. Students’ subjective sense of learning was
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negatively correlated with their actual learning. This finding has profound implications for student
evaluations of teaching and any educational system that relies on student satisfaction as a quality
metric.



PRODUCTIVE FAILURE AND THE ASSESSMENT-MOTIVATION
INTERSECTION

10.1 THE PRODUCTIVE FAILURE PARADOX

Manu Kapur’s productive failure framework (2024) addresses a tension at the heart of motivation
and learning: the most effective learning often requires the most uncomfortable experiences.
Productive failure involves deliberately allowing students to struggle with problems they cannot
yet solve before providing instruction. From a motivational perspective, this is paradoxical —
SDT prescribes competence support, while productive failure deliberately provides experiences of
incompetence.

The resolution lies in the time frame and in the quality of the learning environment. When
productive failure is followed by instruction that resolves the confusion, the “aha” moment can
actually enhance competence satisfaction. But productive failure can only work in environments
of high psychological safety and trust. Without the full motivational infrastructure of autonomy
support, competence support, and relatedness, productive failure becomes simply failure.

The conditions under which productive failure enhances rather than harms motivation are
instructive. Kapur identifies several design principles: the problems must be meaningful and
engaging, not arbitrary; students must have sufficient prior knowledge to generate ideas (even if
those ideas are incomplete or incorrect); the social environment must treat the failure as expected
and valuable, not as evidence of inadequacy; and — critically — the failure must be followed by
instruction that builds explicitly on the students’ failed attempts, showing how their initial ideas
connect to the correct solution. When these conditions are met, the experience of initial struggle
followed by resolution can actually strengthen competence satisfaction more effectively than direct
instruction that never allows struggle at all.

The connection to SDT is nuanced. Productive failure temporarily thwarts the competence
need (students experience confusion and failure) in order to more deeply satisfy it later (students
achieve deeper understanding). This works only when the other needs are strongly supported —
when students feel autonomous in their approach to the problem, when the social environment
is safe and caring, and when they trust that the temporary discomfort serves a genuine learning
purpose. An autonomy-supportive, relatedness-rich environment provides the psychological safety
that makes productive failure tolerable and ultimately productive. In a controlling, evaluative,
impersonal environment, the same experience would be simply demoralizing.

10.2 HOW ASSESSMENT SHAPES MOTIVATION

Conventional assessment practices are among the most powerful demotivators in education. Most
assessment serves two functions simultaneously — summative (evaluating what students have
learned) and formative (providing feedback to guide further learning) — and these functions are
in tension. Summative assessment is inherently evaluative and controlling, thwarting autonomy
and threatening competence. Formative assessment, when designed well, can support all three
basic needs.
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10.2 HOW ASSESSMENT SHAPES MOTIVATION

Through the lens of SDT, grades function as tangible, expected, contingent rewards — precisely
the combination that the Deci et al. (1999, 2001) meta-analysis identifies as most reliably under-
mining intrinsic motivation. Students who know they will be graded tend to choose the easiest
path to the highest grade rather than the most challenging or interesting work. They avoid risks
that might lower their grade, including the productive failure that Kapur shows promotes deeper
learning. They focus on performance (appearing competent) rather than mastery (becoming com-
petent). And they lose interest in the subject matter once the grading pressure is removed — a
direct manifestation of the undermining effect.

The practical challenge is that assessment serves legitimate functions beyond motivation: it
provides feedback to learners, information to teachers, and accountability to institutions and
families. The goal is not to eliminate assessment but to design it in ways that support rather than
undermine motivation. Several principles emerge from the research:

First, separate formative from summative assessment as much as possible. When feedback is
decoupled from grades — when students receive specific, task-focused guidance on how to improve
without the evaluative weight of a grade attached — the feedback can satisfy the competence need
without introducing the controlling contingency that thwarts autonomy. Nicol and Macfarlane-
Dick (2006), in one of the most influential papers on feedback (5,259 citations, FWCI 235.08),
proposed seven principles of good feedback practice grounded in self-regulated learning: clarify
what good performance looks like, facilitate self-assessment, deliver high-quality information
about current performance, encourage dialogue about learning, support positive motivational
beliefs, provide opportunities to close the gap between current and desired performance, and use
feedback to improve teaching.

Second, emphasize mastery-based rather than normative assessment. When assessment com-
municates where a student stands relative to a standard of mastery — and provides clear guidance
on how to close the gap — it supports both competence and autonomy. When assessment commu-
nicates where a student stands relative to other students, it introduces competitive pressure that
thwarts relatedness and threatens competence for all but the highest-ranked students.

Third, involve students in the assessment process. Self-assessment and peer assessment, when
properly scaffolded, serve double duty: they provide assessment information and they develop self-
regulation skills. A student who learns to evaluate their own work against criteria is simultaneously
being assessed and learning to monitor their own learning.

Fourth, use assessment as a learning activity. The testing effect — the robust finding that retrieval
practice improves long-term retention (Karpicke & Roediger, 2008) — suggests that low-stakes
quizzes and practice tests can serve both learning and assessment functions simultaneously. When
testing is framed as a learning tool rather than an evaluative threat, it supports competence without
undermining autonomy.

Wisniewski, Zierer, and Hattie (2020) confirmed in a meta-analysis that not all feedback is
beneficial: the overall effect of feedback is d = 0.48, but with enormous variation. Praise and
person-level feedback had minimal or negative effects. Task-level and process-level feedback —
specific information about what was done well, what needs improvement, and how to improve
— was most effective. This aligns perfectly with SDT’s distinction between informational and
controlling feedback.
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MOTIVATION ACROSSCULTURES

SDT claims that the three basic needs are universal, and cross-cultural research generally supports
this, though with important nuances about the expression of autonomy support. The most debated
question concerns whether the emphasis on autonomy reflects Western, individualist cultural
values. The SDT response (Vansteenkiste et al., 2020) is that the autonomy need is universal but
its satisfaction looks different across cultures: in collectivist cultures, autonomously endorsing
group-oriented values satisfies the autonomy need just as effectively as individual choice does in
individualist contexts. Research in East Asian educational contexts partially supports this position,
finding that autonomy support predicts engagement and well-being but may emphasize rationale
provision over explicit choice.

The practical implication for curriculum design: define autonomy support broadly as supporting
the learner’s sense of volitional engagement, rather than narrowly equating it with American-style
individual choice.

11.1 THE GAMIFICATION QUESTION

A question that arises naturally from the undermining effect is whether gamification — the
application of game-design elements to educational contexts — can enhance motivation without
triggering the negative effects of extrinsic rewards. Sailer and Homner (2019) conducted a meta-
analysis of gamification in education (1,158 citations) and found positive effects on cognitive,
motivational, and behavioral learning outcomes. However, the heterogeneity of the research makes
interpretation difficult. “Gamification” encompasses everything from simple point-and-badge
systems (which are essentially extrinsic reward structures with game aesthetics) to sophisticated
game mechanics that provide challenge, feedback, and autonomy (which align with SDT’s basic
needs).

The SDT lens provides a useful framework for evaluating gamification. Game elements that
satisfy basic needs — clear goals and feedback that support competence, meaningful choices that
support autonomy, collaborative or social elements that support relatedness — are likely to enhance
motivation. Game elements that function as extrinsic reward structures — points, leaderboards,
badges given contingently for compliance — are likely to produce the same undermining effects as
any other extrinsic reward. The label “gamification” does not magically exempt reward structures
from the psychological dynamics that SDT describes.

The practical implication: if gamification is used in curriculum design, it should incorporate
game mechanics that satisfy basic needs (challenge calibration, clear feedback, meaningful choice,
narrative engagement) rather than game mechanics that merely dress extrinsic rewards in game
aesthetics (points, badges, leaderboards). The distinction is between gamification as enhanced
learning design and gamification as extrinsic motivation with a fun wrapper.
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THEMOTIVATION-STRATEGY CONNECTION: WHY BOTH MATTER

The Lo survey flagged the intersection of motivation and effective strategy use as underresearched,
and this investigation confirms that assessment. The core problem is simple: motivation and
learning strategy are not the same thing, and having one without the other is insufficient.

12.1 MOTIVATED BUT INEFFECTIVE

The student who enthusiastically highlights and rereads for hours is motivated but using the least
effective strategies available (Dunlosky et al., 2013). Motivation without effective strategy use is
like an engine running at high RPM in neutral — there is plenty of energy, but it is not producing
forward motion. This is not a hypothetical scenario; it describes the default study behavior of most
students. Dunlosky et al. found that the most common study strategies — highlighting, rereading,
and massed practice — are among the least effective, while the most effective strategies — retrieval
practice, distributed practice, and interleaving — are among the least used.

The relationship between motivation quality and strategy quality is theoretically predictable
from SDT. Students who are autonomously motivated — who are learning because they genuinely
value the activity — tend to use deeper learning strategies: elaboration, self-explanation, seeking
connections across topics. Students who are externally regulated — learning to get a grade or
avoid punishment — tend to use surface strategies: memorizing isolated facts, seeking the most
efficient path to the correct answer on a test, doing the minimum required. This pattern has been
documented across multiple studies (Pintrich, 2004; Wolters & Pintrich, 1998).

12.2 THE METACOGNITIVE ERROR AND ITS MOTIVATIONAL CONSEQUENCES

The metacognitive error — the systematic mismatch between how learning feels and how effective
it actually is — has important motivational consequences that are rarely discussed. When students
are told to use effective strategies (retrieval practice, interleaving), they experience these strategies
as more effortful and less productive than their preferred ineffective strategies. The disfluency
of retrieval practice — the struggle to pull information from memory — feels like a sign of
failure rather than a sign of learning. This feeling can undermine the very motivation the strategy
instruction was supposed to support.

Deslauriers et al. (2019) demonstrated this strikingly: students in actively taught physics sections
learned significantly more but rated themselves as having learned less and rated the instruction as
less effective. The students’ subjective experience — feeling confused, struggling, working hard
— was associated with worse perceived learning even though it was associated with better actual
learning. This is the metacognitive error in action, and it has direct implications for curriculum
design.

The practical challenge is to help students tolerate the discomfort of effective learning strategies
while maintaining the motivation to persist. Several approaches emerge from the research:

First, explain the metacognitive error explicitly. Students benefit from understanding that the
feeling of ease produced by rereading is a fluency illusion, not evidence of learning. Teaching
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students that effective learning feels harder than ineffective learning — and that this is a feature,
not a bug — can inoculate them against the demotivating effects of disfluency.

Second, provide objective evidence of learning alongside the subjective experience. When
students use retrieval practice and then see that they actually performed better on a subsequent
test, the competence feedback from the objective result can override the negative metacognitive
feeling. This argues for low-stakes testing early in the curriculum, not as evaluation but as a learning
tool that also provides motivational feedback.

Third, connect strategy instruction to autonomy support. Rather than mandating study strategies
in a controlling way (“you must use flashcards”), explain why the strategies work and offer choice
in how to implement them. “Research shows that testing yourself is more effective than rereading
— you might try making flashcards, or writing practice questions, or explaining the material to
someone else” preserves autonomy while communicating effective strategies.

12.3 STRATEGY TEACHING AS MOTIVATIONAL SUPPORT

There is a bidirectional relationship between strategy quality and motivation that creates either
virtuous or vicious cycles. Effective strategy use leads to better learning outcomes, which leads to
competence satisfaction, which leads to sustained motivation, which leads to continued effective
strategy use. This is the virtuous cycle. Ineffective strategy use leads to poor learning outcomes,
which leads to threatened competence, which leads to declining motivation, which leads to further
reliance on easy strategies (or disengagement). This is the vicious cycle.

Breaking the vicious cycle and initiating the virtuous one requires addressing both motivation
and strategy simultaneously. Teaching effective strategies without motivational support produces
students who know what to do but don’t do it because the strategies feel uncomfortable. Providing
motivational support without strategy instruction produces students who are enthusiastic but
ineffective. The curriculum must do both — and must do both in a way that respects the learner’s
autonomy and builds their sense of competence.

This intersection — where motivation, self-regulation, and cognitive science converge — is one

of the most practically important areas in education and one of the least systematically investigated.

The literatures on motivation and on learning strategies have developed largely in parallel, with
different researchers, different journals, and different theoretical frameworks. Integrating them is
not merely an academic exercise; it is a practical necessity for any curriculum that aims to produce
both motivated and effective learners.
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SYNTHESIS: WHAT WE KNOW, WHAT WE DON'T, AND WHAT WE
THINKWE KNOW BUT DON’T

13.1

13.2

13.3

WHAT WE KNOW WITH HIGH CONFIDENCE

. SDT’s three basic needs — autonomy, competence, and relatedness — are well-established

conditions for optimal motivation. Extensively replicated across cultures and contexts.

Extrinsic rewards undermine intrinsic motivation for interesting activities. Documented
in meta-analyses covering over 100 experiments.

. Intrinsic motivation declines across the years of schooling. Longitudinal studies consis-

tently document this pattern.

Self-regulation is a learnable meta-skill that does not develop spontaneously. Explicit
instruction improves learning outcomes.

. Assessment design profoundly affects motivation. Low-stakes formative assessment sup-

ports motivation; high-stakes summative testing tends to undermine it.

. Person-level feedback is generally ineffective or harmful. Task-level and process-level

feedback are effective.

WHAT WE KNOW WITH MEDIUM CONFIDENCE

. The motivational decline is largely institutional rather than developmental. Strong the-

oretical support, primarily correlational evidence.

. Growth mindset interventions may produce small effects for specific subpopulations

(d = 0.10-0.14 under favorable conditions).

. Self-regulation instruction is more effective when embedded in domain-specific content.

Autonomy support is universally beneficial but culturally variable in expression.

WHAT WE THINK WE KNOW BUT PROBABLY DON’T

That growth mindset interventions can transform education at scale. The evidence does
not support this.

That grit is a distinct teachable skill. It is largely conscientiousness repackaged.

. That brief psychological interventions can substitute for structural educational changes.

The evidence says otherwise.

That students’ satisfaction with instruction reliably indicates learning quality. Deslauriers
et al. (2019) found the opposite.
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13.4

13.4 WHAT WE GENUINELY DON’T KNOW

WHAT WE GENUINELY DON'T KNOW

The precise causal mechanisms of motivational decline.

How to teach self-regulation that transfers across domains.

The long-term effects of autonomy-supportive education.

How emotion, motivation, and cognition interact in real time during learning.

Whether the undermining effect has significant boundary conditions in complex ed-
ucational settings.
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The motivation literature presents a distinctive pattern: one very strong theoretical framework
(SDT), surrounded by a field in which popular claims have systematically exceeded the evidence.
Growth mindset and grit became cultural phenomena not because the evidence demanded it, but
because they offered simple, appealing narratives that aligned with cultural values of effort and
personal responsibility. The actual evidence tells a more complicated and less exciting story — one
in which the conditions for motivation are structural and environmental rather than the product
of brief interventions or teachable traits.

The central paradox of the field is this: we know, with considerable confidence, what conditions
support human motivation. Autonomy, competence, and relatedness — these three needs have
been documented across thousands of studies, dozens of countries, and every educational context
that has been examined. The evidence is as strong as it gets in the social sciences. And yet the
dominant model of education systematically violates these conditions — through controlling
teaching styles, extrinsic reward systems, competitive assessment structures, and institutional
designs that thwart the very needs they should be satisfying. The gap between what we know and
what we do is not a gap of knowledge; it is a gap of institutional design and political will.

The replication crisis is this investigation’s defining feature, and it carries lessons that extend
beyond growth mindset and grit. The pattern — promising initial finding, enthusiastic adoption,
larger replications find smaller effects, meta-analyses show near-null effects or severe boundary
conditions — has played out repeatedly in motivation research and in education research more
broadly. The lesson is not that psychology is unreliable; it is that the pipeline from initial finding to
educational practice is too fast, too uncritical, and too influenced by the appeal of simple solutions.
Any finding that sounds too good to be true — a 45-minute online module that transforms
achievement, a single personality trait that predicts success beyond talent — probably is.

For Applied Pedagogy, the path forward has five components:

First, build on SDT as the motivational foundation. Design every curriculum element —
lessons, assessments, projects, institutional structures — to support autonomy, competence, and
relatedness. This is not an aspiration; it is a design constraint. Ahmadi et al. (2023) provide 57
specific teacher behaviors to guide implementation. The internalization continuum provides a
framework for handling content that is not intrinsically motivating: provide rationale, acknowledge
the learner’s perspective, and support autonomy within structure.

Second, teach self-regulation explicitly and within domains. The meta-skill that connects
motivation to effective learning behavior cannot be left to develop spontaneously. Teach specific
strategies — retrieval practice, spacing, self-monitoring, goal-setting — within the context of
domain-specific content. Model the regulatory process. Scaffold developmentally. Address the
metacognitive error directly, helping students understand that effective learning feels harder than
ineffective learning.

Third, redesign assessment to support rather than undermine motivation. Separate formative
from summative assessment. Emphasize mastery over normative comparison. Use assessment as a
learning tool (retrieval practice) rather than exclusively as an evaluation tool. Provide specific, task-
focused feedback. Involve students in the assessment process. Minimize the controlling function
of grades while maintaining the informational function of feedback.
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Fourth, attend to the long arc of motivation. Design for motivational sustainability over years,
not just engagement in individual lessons. Monitor the motivational trajectory — not just whether
students are performing today, but whether the curriculum’s design will sustain motivation over
the full arc of education. Be especially vigilant at transition points where institutional structures
change.

Fifth, be ruthlessly honest about contested evidence. Do not adopt popular interventions
without strong evidence. Do not present growth mindset or grit as established science. Do not
assume that brief psychological interventions can substitute for structural educational reform. The
most important motivational interventions are not interventions at all — they are environmental
redesigns that change the conditions under which learning occurs.

The most important finding in this entire investigation may be the most intuitive: people learn
best when they are genuinely interested in what they are learning, when they believe they can
succeed at it, and when they feel connected to others who care about the learning. The challenge is
not knowing what conditions support motivation. The challenge is building educational systems
that actually provide those conditions — consistently, at scale, and over time. That challenge is as
much institutional and political as it is psychological, and it cannot be solved by any single research
finding, no matter how well-replicated. It requires reimagining the structures of education itself.
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