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Modern mathematics instruction remains constrained by high
levels of student math anxiety and emotional trauma stemming
from rigid, procedure-oriented teaching that neglects
psychological dimensions. This literature review aims to
reconstruct the mathematics learning paradigm by integrating a
humanistic psychopedagogical model to address affective
barriers and facilitate students’ cognitive transition toward a
growth mindset. The methodology employs an integrative
literature review using a qualitative-hermeneutic approach,
following a protocol to extract data from reputable international
journals indexed in Scopus and Web of Science, analyzed via
Braun and Clarke’s thematic analysis. The findings demonstrate
that fostering an inclusive classroom environment and
pedagogical empathy effectively mitigates math trauma,
reframes academic failure as a constructive learning tool, and
incorporates relational understanding to create humanistic,
flexible, and meaningful mathematics learning. Practical
recommendations urge educational policymakers and
practitioners to redesign national mathematics curricula with a
focus on emotional well-being and to continuously develop
affectively responsive teacher training modules.
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1. INTRODUCTION

In the modern era, mathematics education is still often perceived as a daunting and rigid discipline

that triggers high levels of academic anxiety among students. These psychological barriers stem from a
learning orientation that tends to be procedural and mechanistic, and that neglects students’ affective
dimensions in the process of mastering basic mathematical concepts (Sidney et al., 2025). A report
confirms that more than 60% of students in various developing countries experience significant math
anxiety when faced with non-routine problem-solving tasks (Yu et al., 2024). These findings are supported
by empirical research demonstrating that math anxiety impairs students” working memory capacity,
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thereby substantially hindering the process of logical reasoning. This real-world social reality underscores
that the primary crisis in mathematics education lies in the neglect of students’ psychological aspects
during classroom instruction (Ma, 2025).

To establish theoretical precision, a clear distinction must be drawn between math anxiety and math
trauma. While math anxiety refers to a transient state of tension interfering with mathematical
performance, math trauma represents a severe, chronic psychological condition resulting from repeated,
threatening instructional experiences in school settings that fundamentally alters a student's academic
self-concept. Neuroscientific evidence demonstrates that severe emotional threats activate the amygdala,
which subsequently impairs working memory capacity and inhibits prefrontal cortex activity during
mathematical problem-solving. Specific instructional practices such as timed drills, public recitation of
long division, and early abstract algebraic formalisms frequently act as neuro-affective triggers for student
trauma. Addressing these affective barriers necessitates integrating Realistic Mathematics Education
(RME), which grounds abstract concepts in authentic human experiences. To systematically map these
interdisciplinary intersections, an integrative literature review approach is adopted to synthesize
empirical findings with humanistic frameworks (Ma, 2025).

A recent literature review reveals a dynamic academic debate regarding the effectiveness of a purely
cognitivist approach to mathematics instruction versus an approach that integrates emotional
dimensions. Proponents of cognitivism argue that mastery of logical structures and regular procedural
practice are the key to students” academic success. Critics contend that such mechanistic instructional
models directly contribute to the development of math trauma in school settings (Mohring et al., 2024).
Skemp emphasizes the importance of relational understanding over instrumental understanding to
prevent the emergence of cognitive alienation and excessive fear among students. Extensive evidence
shows that forcing rapid calculations without flexibility in thinking leads to systemic anxiety. This
polarization of academic views calls for a new theoretical reconstruction capable of harmonizing cognitive
reliability with students’ psychological well-being (Ismail et al., 2025).

An in-depth review of the existing literature reveals a significant research gap regarding the lack of
contextual integration of the humanistic psychopedagogical framework in addressing mathematics
anxiety (Ugras, 2025). The majority of previous studies tended to focus partially on the effectiveness of
specific instructional methods without mapping the mental reconstructions of students experiencing
emotional trauma. The results of the meta-analysis demonstrate that cognitive-technical interventions are
often ineffective if students’ affective barriers are not addressed first (Tastepe & Ozkaya, 2026). This study
underscores the urgency of developing a growth mindset but has not yet formulated specific pedagogical
mechanisms to address math trauma. The limited scope of these previous studies has led to the
formulation of a research problem that calls for a narrative investigation into how humanistic
psychopedagogy can restore the affective well-being of mathematics learners.

The scientific novelty of this study lies in a humanistic psychopedagogical model that conceptually
and explicitly transforms math trauma into a growth mindset through a narrative research approach. The
integration of the humanistic paradigm offers methodological novelty in exploring students’ subjective
experiences, personal perceptions, and emotional dynamics aspects that have been overlooked in
positivist research. Rogers’ theoretical framework emphasizes that meaningful learning occurs only when
personal aspects and a threat-free environment are fully present in the classroom. The urgency of this
research stems from the pressing need to provide theoretical and practical guidance for education
practitioners in mitigating the academic mental health crisis at the school level. Allowing anxiety and
trauma related to mathematics to go unaddressed without humanistic interventions risks stifling
intellectual potential, limiting student participation in STEM fields, and reinforcing negative stigma. It
further underscores that global educational reform must prioritize students” emotional well-being as a
cornerstone of transforming mathematics education. The findings of this narrative review offer strategic
insights for developing curriculum policies and instructional practices that are equitable and
psychologically inclusive.
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2. METHODS

This study employs a qualitative approach in the form of library research based on an integrative
literature review to explore a theoretical synthesis between humanistic psychopedagogy, math trauma,
and the growth mindset in mathematics learning. The nature of this study is descriptive-philosophical,
utilizing hermeneutic analysis to interpret cognitive and affective concepts in the scientific literature.
Primary data sources were obtained from reputable international journal articles indexed in Scopus and
Web of Science published between 2022 and 2026, while secondary data included classic textbooks and
reports from global organizations. Data collection techniques involved systematic searches of the
ScienceDirect, ERIC, and SpringerLink databases. Inclusion criteria limited the documents to peer-
reviewed articles on the topics of math anxiety and humanistic interventions.

Inclusion criteria strictly selected peer-reviewed articles published between 2022 and 2026 focusing
on K-12 mathematics education that explicitly incorporated affective and psychological variables (e.g.,
emotional regulation, anxiety, trauma, or mindset); studies focusing purely on cognitive performance
without psychological dimensions were excluded. Systematic searches were conducted across
ScienceDirect, ERIC, and SpringerLink databases using the query: ("humanistic pedagogy" OR
"pedagogical empathy") AND ("math trauma" OR "math anxiety") AND ("growth mindset" OR "relational
understanding”) AND ("K-12" OR "primary education” OR "secondary education”) following standard
PRISMA protocol guidelines (see Figure 1). Data analysis adhered to Braun and Clarke’s six-step thematic
framework: (1) familiarization with extracted texts, (2) generating initial codes for affective barriers, (3)
searching for themes, (4) reviewing candidate themes, (5) defining and naming themes (e.g., Trauma
Deconstruction, Affective Stabilization, Mindset Shift), and (6) producing the narrative synthesis

The data analysis technique employs a thematic analysis procedure to identify patterns of conceptual
relationships among variables. The analysis began with a review of the text extracted from the literature,
followed by the development of initial codes based on affective and pedagogical aspects. The grouping
of codes yielded a main theme representing the intersection of emotional reconstruction, a humanistic
learning climate, and the development of a growth mindset. The validity of the scientific data was verified
using theoretical triangulation by comparing the perspectives of cognitive psychology as proposed by
Rogers and Dweck with Skemp’s theory of relational understanding. The final stage of the analysis
formulated a narrative synthesis in the form of a comprehensive humanistic psychopedagogical model
as a solution to the problem of affective barriers in mathematics. This analytical process ensures the
objectivity of scientific conclusions through a critical evaluation of relevant empirical evidence.
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Figure 1. Diagram of the Cross-Sectional Pattern of Research Literature in the Humanistic
Psychopedagogical Synthesis System

3. FINDINGS AND DISCUSSION

Deconstruction of Math Trauma and Recovery from Affective Barriers through Humanistic
Psychopedagogy

A synthesis of the literature from reputable international research consistently confirms that the
etiology of math anxiety and emotional trauma stems from a predominance of mechanistic, rigid, and
speed-of-calculation-focused teaching methods (Zhou et al., 2026).. Empirical data indicate that rote
memorization of procedures without deep conceptual understanding triggers increased amygdala
activity while drastically reducing students’ prefrontal cortex activity when faced with problem-
solving tasks. This phenomenon indicates that the affective distress experienced by mathematics
learners is not merely an innate cognitive weakness but rather a manifestation of a dysfunctional
instructional climate that neglects students’ psychological well-being. A rigid teaching approach
directly severs students’ intuitive connection with mathematics, thereby fostering emotional resistance
and a sense of helplessness in school. The theoretical framework reinforces these findings by
demonstrating that high levels of math anxiety degrade working memory capacity, thereby
substantially hindering the process of logical reasoning (Sidney et al., 2025). This explanation confirms
that an excessive emphasis on timed tests creates systemic fear that undermines students’ perceptions
of their own intellectual potential.

The synthesis of data in this study reveals that internalized math anxiety manifests as defensive
attitudes, reduced self-efficacy, and a persistent tendency toward avoidance behavior throughout the
learning process (Dowker, 2026). The data indicate that students experiencing chronic academic anxiety
consistently adhere passively to formal procedures without the courage to explore more creative
mathematical ideas. This reality reveals that unaddressed anxiety solidifies students” negative beliefs
regarding their absolute inability to master mathematical concepts. This avoidance behavior is, in fact,
a psychological defense mechanism designed to protect self-esteem from the threat of stigmatization
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due to failure in the presence of peers. The Control-Value Theory of Achievement Emotions provides
strong theoretical support for the idea that a low sense of control over academic tasks, combined with
high anxiety, results in destructive achievement emotions (Skasheim et al., 2025).

The thematic findings of this literature review indicate that an inclusive and affectively responsive
classroom environment has been shown to significantly reduce emotional stress and lower students’
math anxiety thresholds (Arciniegas-Romero et al., 2025). Synthesis data indicate that creating a
learning environment that values every mistake as a learning opportunity successfully restores
learners’ psychological sense of security in stages. This finding suggests that transforming social norms
within the classroom is an absolute prerequisite for softening mental resistance and rebuilding
students’ self-confidence. An inclusive environment effectively deconstructs intimidating cognitive
hierarchies, allowing students to feel valued without fear of academic judgment. The theoretical
foundation of Rogers” humanistic psychology affirms that an authentic, threat-free learning process can
only be realized when the instructional climate facilitates unconditional acceptance of learners’
emotional states (Saidah & Soraya, 2026).

The results of the literature review indicate that the formation of close, empathetic relationships
between educators and students serves as a key catalyst in restoring affective well-being and alleviating
math-related trauma (Di Lisio et al, 2025). The research synthesis demonstrates that teacher
interactions that demonstrate genuine care and a deep understanding of students” emotional difficulties
can neutralize perceptions of fear toward the subject matter. This phenomenon indicates that educators’
pedagogical empathy successfully shifts students” perceptions of mathematical authority —from a
frightening evaluator to a partner in the exploration of scientific thinking. A warm and psychologically
responsive relationship creates space for constructive affective dialogue, ensuring students feel fully
supported when experiencing cognitive stagnation. Radford’s theory of qualitative objectification
provides a theoretical foundation that mathematics learning is, in essence, a process of human
encounter that requires empathy and social solidarity between teachers and students (Polydoros et al.,
2025).

A comprehensive synthesis of various scientific studies reinforces the finding that explicit
recognition of emotional well-being is an absolute prerequisite before cognitive interventions and
procedural improvements can be effectively implemented in the classroom. The literature demonstrates
that efforts to improve subject matter understanding without addressing affective well-being invariably
fail to structurally enhance students” academic learning outcomes (C. Wang et al., 2024). These findings
confirm that an affective filter triggered by trauma will hinder the absorption of new cognitive
information, no matter how effective the teaching methods used by educators may be. Recognition of
emotional health restores students’” dignity as whole, valuable, and highly worthwhile learners. The
conceptual framework supports these findings by stating that the affective and cognitive aspects of
mathematics interact dynamically, making emotional well-being the foundation for academic
achievement (Harahap et al.,, 2025). Furthermore, pedagogical empathy actively dismantles student
avoidance defense mechanisms through supportive interactions. For instance, when a student displays
panic during a public problem-solving task, an affectively responsive teacher refrains from immediate
public correction. Instead, the educator validates the student's emotional state (‘This step feels
challenging, and it is completely normal to feel stuck’), reframes the calculation error as valuable
diagnostic feedback, and offers low-stakes collaborative scaffolding

The final findings of this literature review resulted in a structured framework for deconstructing
math trauma through the sustained application of a humanistic psychopedagogical framework in
mathematics instruction within the school setting. The synthesized data indicate that the integration of
emotional validation techniques and altruistic formative assessment consistently succeeded in
facilitating students’ transition from a state of fear to a high level of academic courage. The implications
of these findings call on educators to redesign mathematics learning strategies by balancing cognitive
learning objectives with the maintenance of students” mental health. Successful trauma deconstruction
not only eliminates fear but also fosters robust psychological resilience in the face of far more complex
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mathematical challenges. Strategic guidance further emphasizes that promoting students” emotional
well-being must be a cornerstone of global mathematics curriculum reform that is equitable,
humanistic, and holistically inclusive.

Table 1. Synthesis of Empirical Evidence on the Deconstruction of Math Trauma and Affective

Recovery
Affective Indicators Literature Synthesis Findings Pedagogical Interpretation
Math Anxiety & Memory Mechanistic learning and Rigid instruction triggers
Pressure timed tests degrade working neurobiological stress in
memory capacity. students” amygdalae.
Avoidance Behavior & Self- Traumatized students exhibit Avoidance behavior serves as a
Efficacy defensive attitudes and a defense mechanism to protect
tendency to avoid risks. self-esteem from the stigma of
failure.
Classroom Climate & Teachers” emotional support Empathy transforms the
Pedagogical Empathy and an inclusive classroom authority of the evaluator into
climate reduce levels of an inclusive cognitive
academic anxiety. partnership.

Cognitive Transition Toward a Growth Mindset and the Formulation of Meaningful Mathematics
Learning

The findings of this literature synthesis confirm that the restoration of students’ affective state
directly fosters the cognitive courage to redefine academic failure as an essential learning tool (Xu &
Dieckmann, 2025). Research data show that students who have overcome math anxiety are able to view
calculation errors as informative feedback for improving their reasoning structures. This reality
indicates that a shift from a fixed mindset to a growth mindset cannot be achieved solely through verbal
instructional encouragement but requires emotional stabilization as a foundational prerequisite.
Psychological readiness, built upon affective recovery, enables learners to reconceptualize
mathematical obstacles as positive intellectual challenges. Cognitive errors are no longer perceived as
evidence of absolute intellectual limitations, but rather as a process of maturing logical understanding.
This finding is reinforced by studies demonstrating that belief in the brain’s flexibility significantly
enhances students” academic resilience when facing complex mathematical material (Gazmuri, 2025).

The results of the secondary data analysis indicate that reconstructing students’ cognitive mindsets
requires a paradigm shift in learning from an instrumental understanding toward a consistently deep
relational understanding (Mostafa et al., 2025). Scientific data demonstrate that presenting mathematics
material with a focus on relational principles successfully encourages students to understand the
rational reasoning behind the application of formal formulas. This indicates that a holistic mastery of
conceptual structures can erode the fixed mindset that views mathematics as a set of unchanging,
mechanistic rules. Relational understanding provides students with a high degree of cognitive
flexibility in exploring various problem-solving strategies without being bound to a single, rigid
procedure. This freedom of contextual thinking fosters students” self-efficacy and intellectual courage
in independently constructing new knowledge in the classroom. The theoretical foundation of
relational understanding reinforces these findings by explaining that integrated cognitive
understanding forms adaptive and enduring knowledge schemas (Gazmuri, 2025).

Findings from a literature review indicate that the systematic implementation of a humanistic
psychopedagogical model based on flexible learning facilitates the development of students’ cognitive
resilience in daily mathematics classes. Synthesized data show that classrooms that provide space for
independent exploration and flexibility in time allocation successfully and significantly increase
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learners’ active participation and mental engagement. This phenomenon indicates that instructional
flexibility can counteract the cognitive biases of students who often feel pressured by the rigidity of
conventional academic procedures in school. Adapting the pace of learning to students” individual
needs has proven effective in strengthening students’ internal motivation to master concepts
thoroughly, independently, and meaningfully. This supportive learning experience fosters the belief
that mathematical ability is dynamic and can be developed through focused effort. (Rogers, 1969)
theoretical framework provides a strong foundation that significant learning flourishes optimally in a
threat-free environment that values learner autonomy. Empirical evidence from (Sun, 2018) reinforces
that mathematics teachers’ pedagogical flexibility directly contributes to the creation of a classroom
climate that is inclusive, humanistic, and cognitively responsive.

A comprehensive synthesis of various scientific studies demonstrates that a classroom culture that
celebrates mistakes as learning opportunities effectively accelerates students’ mindset transition (C. C.
Wang & Sun, 2025). Research data indicate that the open analysis of mistakes without academic
sanctions can enhance students’ cognitive engagement and their willingness to express opinions during
mathematics discussions. This empirical evidence demonstrates that the normalization of errors in the
classroom eliminates feelings of shame and fear of intellectual judgment among students. Students
become more confident in expressing imperfect mathematical ideas and are open to constructive
criticism to facilitate independent conceptual improvement. This mental openness is a tangible
manifestation of the internalization of a growth mindset in daily cognitive activities within the school
environment. The theory of cognitive feedback processing reinforces these findings by showing that
constructive error analysis has a very high effect size on performance improvement (Dresel et al., 2025).

The results of the thematic synthesis show that meaningful mathematics learning is achieved when
instructional content is contextually linked to real-life situations and students’ subjective experiences
as a whole (Niam & Musthofa, 2025). The literature reveals that presenting mathematical problems
rooted in authentic phenomena substantially improves students’ retention of conceptual
understanding and learning motivation. This finding indicates that the mathematization of real-world
contexts helps students discover the personal relevance and practical utility of the abstract
mathematical concepts they learn in class. Learning is no longer perceived as an alienating burden of
rote memorization, but rather as a tool for critical reasoning that empowers learners’ daily lives. This
conceptual connection strengthens students’ intrinsic motivation to continuously explore more
complex mathematical reasoning structures in the future. The theoretical framework of Realistic
Mathematics Education supports these findings by asserting that mathematics should be treated as a
dynamic human activity. It further emphasizes that high-impact mathematics learning always connects
conceptual visualization with contextually rich reasoning (Bawole & Dahlan, 2025).

The final findings of this study propose a humanistic psychopedagogical model as a holistic
framework that integrates affective recovery, relational understanding, and the development of a
growth mindset in a unified manner within schools. Scientific synthesis data demonstrate that the
simultaneous integration of these three elements results in improved academic achievement while
maintaining students” mental health in a balanced and consistent manner. The theoretical implications
of this model provide a strategic roadmap for reorienting the national mathematics curriculum toward
a more humanistic, inclusive, and equitable approach. This transformation of the instructional
paradigm ensures the sustainability of students” motivation to learn and their psychological readiness
to face the increasingly complex challenges of the digital age. Educational policies that adopt this
framework will tangibly contribute to the creation of a resilient generation of learners with high
cognitive resilience in the future. This study provides theoretical confirmation that the
reconceptualization of global mathematics education must prioritize humanistic dimensions and
emotional well-being.
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Table 2. Synthesis of Cognitive Transitions and Formulations for Meaningful Mathematics
Learning

Cognitive & Pedagogical Literature Synthesis Findings Pedagogical Interpretations

Dimensions

I SaR g R L area g Affective recovery triggers the  Academic resilience grows as

perception of errors as the fear of failure is
informative feedback. deconstructed.

Relational Understanding Mastery of conceptual Cognitive flexibility enables
structures erodes the notion the exploration of problem-
that mathematics is merely solving strategies.

rigid memorization.

Significant Learning & Mathematizing authentic The connection to real-world
Context phenomena enhances intrinsic ~ contexts makes mathematics
motivation and retention. an empowering tool for
reasoning.

4. CONCLUSION

The synthesis of this study concludes that the deconstruction of math trauma and the resolution
of students’ affective barriers can be effectively achieved through the integration of a humanistic
psychopedagogical framework that prioritizes pedagogical empathy, an inclusive classroom climate
free from threats, and explicit recognition of students” emotional well-being (emotional well-being) as
a primary prerequisite before cognitive interventions are implemented. Consistently built affective
stabilization successfully triggers students’ cognitive transition from a fixed mindset to a growth
mindset, in which academic failure is redefined as a constructive learning tool and relational
understanding is integrated to create a humanistic, flexible, and meaningful mathematics learning
experience (significant learning). This humanistic psychopedagogical model scientifically
demonstrates that the achievement of academic success and the maintenance of students’ mental health
can proceed in a balanced and mutually reinforcing manner within the educational process at school.
Further research is recommended to conduct quasi-experimental tests and longitudinal empirical
studies to systematically measure the quantitative effectiveness of this model’s impact across various
educational levels.

This review concludes that affective stabilization is not merely an optional adjunct to instruction,
but an absolute prerequisite (conditio sine qua non) that must be satisfied before high-level cognitive
processing can occur. The primary limitation of this synthesis resides in its database access scope and
search timeframe covering 2022-2026. Future empirical research should conduct quasi-experimental
field trials and live classroom interventions to measure the quantitative impact of this model. Finally,
educational policymakers are urged to embed 'Affectively Responsive Mathematics Pedagogy'
modules into national Teacher Professional Education (PPG) curricula to equip future educators with
trauma-informed teaching strategies
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