


Yes, adopting a growth mindset can modulate neurobiological error-processing pathways and
reduce physiological stress reactivity during failure, but effects are context-dependent and
often modest.

1. Introduction

Research on growth mindset—the belief that abilities can be developed through effort—has expanded to examine its impact on
neurobiological mechanisms of error processing and physiological stress responses. Several studies indicate that growth mindset
interventions can alter neural dynamics underlying cognitive control, enhance adaptive responses to errors, and reduce acute
physiological stress markers such as cortisol (Schroder et al., 2014; Yeager et al., 2022; Langrafe et al., 2025; Janssen & Van
Atteveldt, 2022; Sheffler et al., 2022). For example, inducing a growth mindset has been shown to strengthen the coupling between
error-related attention allocation and adaptive post-error performance (Schroder et al., 2014), while synergistic interventions
targeting both growth and stress mindsets yield improvements in cardiovascular reactivity and daily cortisol levels (Yeager et al.,
2022). However, some studies report null or limited effects on resilience to failure or academic outcomes, suggesting boundary
conditions for these interventions (Li & Bates, 2019; Ganimian, 2020; Burnette et al., 2017). Adjacent research on mindfulness and
emotion regulation further supports the potential for mindset-based approaches to influence neurocognitive pathways and stress
physiology (Saunders et al., 2016; Pascoe et al., 2017; Larson et al., 2013). Overall, evidence suggests that adopting a growth mindset
can beneficially modulate error-processing pathways and reduce physiological stress reactivity during failure, though effects may
depend on intervention design, context, and individual differences.

Does adopting a growth mindset alter neurobiological error-processing pathways and reduce physiological stress reactivity
during failure?
Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1  Consensus meter visualizing research agreement on growth mindset's effects on neurobiology and stress.

2. Methods

A comprehensive search was conducted across over 170 million research papers in Consensus, including Semantic Scholar,
PubMed, and other databases. A total of 10,582 papers were identified using targeted queries related to growth mindset,
neurobiology of error processing, and physiological stress reactivity. After multi-phase filtering for relevance (including controlled
human studies), 149 papers were screened for eligibility. Ultimately, 50 papers were included in this review based on their direct
relevance to the question.

Search Strategy

3.7M

Retrieved

23 searches

1 citation graph use

All papers retrieved from 23 searches and 1
citation graph use.

2K
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Papers meeting relevance and quality criteria,
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FIGURE 2  Flow diagram of paper identification, screening, eligibility assessment, and inclusion.

Six unique search strategies were used: foundational theories; neurobiological mechanisms; terminology variants (e.g., cognitive
control); contrasting findings; related interventions (e.g., mindfulness); adjacent constructs (e.g., resilience).

1 / 6

https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export


3. Results

3.1 Neurobiological Error-Processing Pathways

Growth mindset induction has been shown to enhance attention to task-relevant stimuli during cognitive control tasks. Specifically,
participants exposed to growth-mindset messages exhibited stronger coupling between neural markers of error-related attention
allocation (measured via EEG) and adaptive post-error performance compared to those with fixed-mindset messages (Schroder et
al., 2014). This suggests that growth mindset can modulate the neural dynamics underlying cognitive control.

Studies using combined psychosocial (theoretical) and psychophysiological (neurofeedback) interventions found relatively large
effects on both self-reported growth mindset and academic outcomes. The experiential component—allowing students to influence
their own brain activity—may help internalize beliefs about brain plasticity (Janssen & Van Atteveldt, 2022).

3.2 Physiological Stress Reactivity During Failure

Synergistic interventions targeting both growth mindsets (belief in ability development) and stress-can-be-enhancing mindsets
(belief that stress responses can fuel performance) led to improvements in cardiovascular reactivity (e.g., heart rate variability), daily
cortisol levels, psychological well-being, academic success, and anxiety symptoms among adolescents (Yeager et al., 2022). In
teachers, a brief video-based intervention promoting a growth-oriented stress mindset resulted in significant acute reductions in
cortisol concentrations post-intervention (Langrafe et al., 2025).

Other studies show that fostering a "stress-is-enhancing" mindset or challenge appraisal leads to more adaptive hormonal responses
(e.g., increased DHEA-S relative to cortisol), improved coping appraisals under performance stressors, and better executive
functioning under stress (Hogue, 2019; Bosshard & Gomez, 2024).

3.3 Boundary Conditions & Null Effects

Not all studies find robust effects: some large-scale trials report no significant impact of classic growth mindset manipulations on
resilience to failure or academic grades (Li & Bates, 2019; Ganimian, 2020; Burnette et al., 2017). In high-stakes esports contexts with
low baseline negative affect/stress, synergistic mindsets did not optimize performance or physiological responses (Behnke et al.,
2024).

3.4 Related Interventions & Adjacent Constructs

Mindfulness-based interventions consistently demonstrate enhancements in neural markers of performance monitoring (ERN/Pe),
reduced autonomic arousal (blood pressure), improved executive function under stress, and decreased physiological markers of
stress such as cortisol (Saunders et al., 2016; Pascoe et al., 2017; Larson et al., 2013; Zainal & Newman, 2023). Emotion regulation
strategies like cognitive reappraisal also modulate prefrontal-limbic circuits involved in top-down regulation of the HPA axis during
stressful events (Langrafe et al., 2025; Gross, 1998).

Results Timeline

FIGURE 3  Timeline showing publication dates of key studies on growth mindset's neurobiological and stress effects. Larger markers indicate more citations.
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Top Contributors

Type Name Papers

Author D. Yeager (Langrafe et al., 2025; Galante et al., 2021)

Author J. Gross (Langrafe et al., 2025; Swainston et al., 2021)

Author J. Burnette (Hu et al., 2023; Schoenberg et al., 2014)

Journal Nature (Langrafe et al., 2025)

Journal Journal of experimental psychology. General (Yeager et al., 2022; Hu et al., 2019)

Journal Frontiers in Human Neuroscience (Hathaisaard et al., 2021; Baynard-Montague & James, 2023)

FIGURE 4  Authors & journals that appeared most frequently in the included papers.

4. Discussion

The evidence indicates that adopting a growth mindset can positively influence neurobiological pathways involved in error
processing—particularly by enhancing attention allocation following errors—and can acutely reduce physiological markers of stress
such as cortisol during challenging situations (Schroder et al., 2014; Yeager et al., 2022; Langrafe et al., 2025; Janssen & Van
Atteveldt, 2022). These effects are most pronounced when interventions target both beliefs about ability development and beliefs
about the utility of the body's stress response ("synergistic mindsets") (Yeager et al., 2022).

However, results are not universally robust: several well-powered studies report null findings regarding resilience to failure or
academic achievement following classic growth mindset manipulations alone (Li & Bates, 2019; Ganimian, 2020; Burnette et al.,
2017). This suggests that context matters—intervention design (e.g., combining psychosocial with experiential components),
population characteristics (age group; baseline affect/stress), supportive environments (teacher attitudes), and integration with other
regulatory strategies may moderate effectiveness.

Adjacent research on mindfulness provides converging evidence for the malleability of neural error-monitoring systems via
psychological training but also highlights variability depending on intervention type/duration (Saunders et al., 2016; Pascoe et al.,
2017; Larson et al., 2013). The transient nature of hormonal changes after brief interventions underscores the need for sustained or
complementary strategies for long-term resilience (Langrafe et al., 2025).

Claims & Evidence Table

Claim
Evidence
Strength Reasoning Papers

Growth mindset induction enhances
neural coupling between errors &
adaptive behavior

Strong

EEG shows stronger link between error-
related attention & post-error adjustment
after induction

(Schroder et al., 2014)

Synergistic mindsets intervention
reduces acute physiological stress
markers

Strong

RCTs show lower cortisol/cardiovascular
reactivity when both mindsets are
targeted

(Yeager et al., 2022;
Langrafe et al., 2025)

Growth-mindset interventions
improve academic outcomes only in
supportive contexts

Moderate

Effects depend on teacher/classroom
environment; not universal

(Porter et al., 2022)
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Claim
Evidence
Strength Reasoning Papers

Classic growth-mindset manipulations
often fail to improve resilience/grades

Moderate

Large RCTs show null results for some
populations/outcomes

(Li & Bates, 2019;
Ganimian, 2020)

Mindfulness/emotion regulation
training alters neural/peripheral
indices of error/stress

Moderate

Meta-analyses/RCTs show changes in
ERN/Pe amplitudes & reduced
autonomic arousal

(Saunders et al., 2016;
Pascoe et al., 2017;
Larson et al., 2013)

Brief interventions produce only
transient hormonal changes

Moderate

Cortisol reductions not maintained at
follow-up without ongoing support

(Langrafe et al., 2025)

FIGURE Key claims and support evidence identified in these papers.

5. Conclusion

Adopting a growth mindset can modulate neurobiological pathways involved in error processing and acutely reduce physiological
stress reactivity during failure—especially when combined with beliefs about the utility of the body's response to challenge—but
effects are context-dependent and often modest.

Research Gaps

Despite promising findings regarding acute modulation of neural/cortisol responses by synergistic mindsets or combined
psychosocial-psychophysiological interventions, there is limited evidence for long-term impacts or generalizability across diverse
populations/settings.

Research Gaps Matrix

Topic/Outcome Adolescents Adults Teachers Neural measures Physiological measures

Neural error-processing modulation 2 2 GAP 4 GAP

Acute cortisol/stress reduction 2 1 1 GAP 4

Academic/behavioral outcomes 5 2 1 GAP GAP

FIGURE Matrix showing coverage by population/outcome/study attribute; gaps exist for teachers' neural data & long-term follow-up.

Open Research Questions

Future research should clarify mechanisms linking mindset change with sustained neurobiological adaptation; test long-term
impacts across diverse settings; identify moderators such as intervention intensity/supportive environments.

Question Why

Do synergistic mindsets produce sustained changes in neural
error-processing beyond acute intervention?

Understanding durability is crucial for designing effective
educational/clinical programs

What moderates individual differences in physiological response
to growth-mindset training?

Identifying moderators will help tailor interventions for
maximal benefit across populations
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Question Why

Can combining psychosocial with experiential/neurofeedback
components enhance long-term resilience?

Multi-modal approaches may yield larger/more lasting
impacts than classic theoretical messaging alone

FIGURE Open questions highlight directions for future research into mechanisms/durability/moderators.

In summary: Growth-mindset adoption can beneficially alter neurocognitive pathways related to errors and acutely reduce
physiological stress—but robust long-term effects require further study into optimal intervention design and contextual moderators.

These search results were found and analyzed using Consensus, an AI-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires copyright holders’
consent.
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