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ABSTRACT

Elementary mathematics learning in Madrasah Ibtidaiyah is often impeded by mathematics
anxiety, which obstructs cognitive processing during basic arithmetic tasks. This study aims to
evaluate the effectiveness of the Controlling Anxiety for Learning Mathematics (CALM) strategy
in enhancing the numeracy skills of fifth-grade madrasah students. Utilizing a pre-experimental
one-group pretest-posttest design, the investigation involved 20 fifth-grade students from an
Islamic elementary school in Semarang Regency, Indonesia, selected through purposive sampling
based on low baseline numeracy performance. Data were gathered through validated arithmetic
tests and structured classroom observation rubrics, analyzed using descriptive statistics, the
Shapiro-Wilk normality test, paired-sample t-test, and normalized gain (N-Gain) analysis via
SPSS version 25. The findings revealed a statistically significant increase in students' mean
numeracy scores from 30.75 in the pretest to 73.50 in the posttest (t(19) = 18.42,p < 0.001,
Cohen's d = 2.85). The average N-Gain was 0.62, which was classified as moderate.
Theoretically, the structured execution of CALM, incorporating relaxation, cognitive
restructuring, systematic desensitization, and effective learning strategies, reinforces Social
Cognitive Theory and Humanistic Learning Theory, substantiating that emotional stability is a
vital prerequisite for elementary numeracy mastery.

Keywords: CALM Strategy, Madrasah Ibtidaiyah, Mathematics anxiety, Numeracy Skills.

1. Introduction

Mathematics constitutes a fundamental pillar in the primary education curriculum,
systematically fostering students' logical, analytical, critical, and abstract reasoning
capacities (Antara et al., 2025; Asmaarobiyah et al., 2025; Jannah et al., 2024). Mastery of
fundamental numeracy, encompassing arithmetic operations such as addition, subtraction,
multiplication, and division, is not merely an academic milestone, but a critical life skill
prerequisite for navigating complex mathematical concepts, science education, and real-
world quantitative decision-making (Ardianik & Hadi, 2022; Lusyana & Fahera, 2025).
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Within the Indonesian basic education framework, specifically in Madrasah Ibtidaiyah (MI),
cultivating robust mathematical numeracy from an early age is prioritized to build
sustainable academic resilience (Mirawati & Raharja, 2022; Rukinah, 2023; Witono & Hadi,
2025). Consequently, achieving computational fluency and conceptual understanding in
primary madrasah students serves as an indispensable prerequisite for subsequent cognitive
development and national educational benchmarks.

Despite its recognized significance, contemporary literature reveals that elementary
mathematics education frequently encounters substantial instructional and psychological
hurdles (Szczygiel & Pieronkiewicz, 2022). In the transitional developmental phase of upper
elementary school, specifically fifth grade, students are cognitively prompted to transition
from concrete operational thinking to abstract algebraic representations and multi-step
computational procedures. However, the dual-curriculum demands inherent in Madrasah
Ibtidaiyah, which integrate standard national academic subjects with rigorous religious
studies, often exacerbate cognitive fatigue and instructional time constraints. Recent
empirical surveys indicate that early difficulties in manipulating numerical operations create
cascading learning deficits, leading to widespread conceptual alienation and negative
attitudes toward STEM-related disciplines if left unaddressed (Antoniou et al., 2026; Cosso
et al., 2022).

Preliminary empirical observations conducted at a rural Madrasah Ibtidaiyah in
Semarang Regency, Central Java, delineate a profound arithmetic crisis that mirrors these
broader national challenges. Preliminary diagnostic evaluation data revealed that the average
baseline numeracy score of fifth-grade students reached only 30.75 out of 100, falling
dramatically below the standard minimum mastery criteria (Kriteria Ketuntasan
Minimal/KKM). This severe deficit was corroborated through in-depth diagnostic interviews
with the primary classroom teacher, who reported that students consistently exhibited
operational paralysis, frequent calculation errors, and intense reluctance when confronting
basic arithmetic tasks. Persistent deficits in elementary numeracy pose detrimental
ramifications for students' future academic trajectories, creating severe conceptual
roadblocks for advanced curricula and impeding individual functional independence in
practical everyday problem-solving (Amanda et al., 2024; Dafrinawati et al., 2023;
Nurhaswinda & Parisu, 2025; Sahrunayanti et al., 2023).

A critical diagnostic synthesis of empirical and theoretical literature indicates that
students' pervasive numeracy deficits are primarily fueled by affective dysregulation,
specifically mathematics anxiety (Cosso et al., 2022; Mangkuwibawa et al., 2024; Saputri et
al., 2024). Theoretically, the detrimental link between mathematics anxiety and numeracy
skills can be explained through Cognitive Load Theory and Attentional Control Theory.
Mathematics anxiety is conceptualized as a debilitating state of emotional tension,
apprehension, and fear that disrupts cognitive functioning when an individual manipulates
numbers and solves mathematical problems (Nugroho et al., 2023; Wang & Wei, 2025).
Under stressful mathematical conditions, acute anxiety overactivates the amygdala and
overloads the central executive resources of working memory with intrusive task-irrelevant
worries and fear of negative evaluation (Rada & Lucietto, 2022; Rahmawati et al., 2024;
Szczygiet & Pieronkiewicz, 2022). Because fundamental numeracy tasks, such as multi-digit
division, fraction operations, and multistep arithmetic reasoning, demand active mental
manipulation and retrieval from long-term memory, this affective overload directly depletes
the cognitive bandwidth required for procedural execution, resulting in calculation freezes
and recurring computational blunders. Conventional remedies historically deployed by
educators, such as mechanical drill-and-practice routines, remedial homework, and generic
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instructional media, routinely fail to resolve this issue because they focus exclusively on
procedural repetition while inadvertently exacerbating students' affective distress and
evaluation phobia (Aprilia et al., 2024; Nurwiani & Tristanti, 2025).

To dismantle the debilitating cycle of mathematics anxiety, interdisciplinary
educational research has underscored the necessity of integrating clinical-psychological
interventions directly into pedagogical delivery. Among these, physiological relaxation
protocols and cognitive restructuring have emerged as highly potent countermeasures
(Barski-Carrow, 2023; Sofiannisa et al., 2025). Somatic relaxation exercises, such as
controlled diaphragmatic breathing and progressive muscle relaxation, effectively suppress
sympathetic autonomic arousal and lower cortisol-induced stress responses before problem-
solving tasks commence (Teklu, 2023). Simultaneously, cognitive restructuring targets
maladaptive cognitive schemas, such as catastrophic fear of failure, learned helplessness,
and perceived mathematical inadequacy, systematically reframing them into positive,
constructive self-efficacy affirmations (Gebauer et al., 2021; Lutfiyah et al., 2025).

Complementing affective stabilization, the systematic desensitization technique and
the structured development of effective learning strategies provide procedural mechanisms
to restore academic self-regulation (Damayanti, 2026). Systematic desensitization
progressively exposes students to numerical challenges across a carefully graduated
hierarchical spectrum, progressing from low-threat, foundational arithmetic tasks to
increasingly complex problem-solving scenarios, thereby neutralizing conditioned anxiety
responses through cumulative, mastery-oriented success experiences (Ion & Popescu, 2025).
Furthermore, equipping students with explicit metacognitive learning strategies, error-
management frameworks, and structured time-management skills empowers them to
navigate computational tasks with operational autonomy and sustained emotional resilience
(Antoniou et al., 2026).

The structured amalgamation of these four therapeutic and instructional mechanisms
forms the foundation of the Controlling Anxiety for Learning Mathematics (CALM) strategy
(Finlayson, 2014; Suinn & Edwards, 1982). Crucially, the CALM strategy in this study is
operationalized not as an extracurricular counseling program conducted outside class hours,
but as an intact, teacher-facilitated instructional model integrated directly into the phases of
mathematics lessons (opening mental readiness, guided arithmetic exploration, and
independent problem-solving). The mechanistic pathway of CALM in fostering numeracy
skills works through a synchronized four-step progression: (1) relaxation routines at the
lesson opening quiet autonomic agitation, thereby liberating working memory capacity from
physiological panic; (2) cognitive restructuring reframes negative inner self-talk into
constructive mathematical self-efficacy; (3) systematic desensitization scaffolds arithmetic
tasks along a graded hierarchy (from concrete single-step computations to abstract word
problems) to eliminate fear through repeated micro-successes; and (4) effective learning
strategies furnish students with concrete heuristics and procedural algorithms to execute
calculations with precision.

Nevertheless, a critical research gap persists in the existing literature: the
overwhelming majority of empirical investigations on mathematics anxiety interventions
have been conducted within secondary, vocational, or higher education institutions, or have
focused strictly on urban general public schools (Wang & Wei, 2025). Empirical inquiries
evaluating a teacher-facilitated, real-time CALM intervention embedded within the distinct
socio-pedagogical and institutional environment of rural or semi-urban Madrasah Ibtidaiyah
remain strikingly scarce, leaving an urgent theoretical and practical void regarding its
quantitative efficacy on foundational numeracy gains.
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To address this empirical gap, the primary objective of this study is to investigate the
effectiveness of the Controlling Anxiety for Learning Mathematics (CALM) strategy in
improving the numeracy skills of fifth-grade students at an Islamic elementary school in
Semarang Regency. The theoretical justification and novelty of this research lie in the
formulation and empirical testing of an integrative pedagogical framework that synchronizes
Social Cognitive Theory (Bandura, 1997; Waddington, 2023) and Humanistic Educational
Theory (Husnaini et al., 2024), demonstrating that stabilizing students' affective security
serves as an absolute physiological prerequisite for unlocking working memory capacity and
computational mastery. It is hypothesized that the systematic implementation of the four-
stage CALM strategy produces a statistically significant enhancement in students' arithmetic
achievement and Normalized Gain (N-Gain) compared to baseline conditions. The scope of
this study is focused on fifth-grade madrasah students navigating the concrete-to-abstract
arithmetic transition, providing an evidence-based pedagogical model for educational
practitioners and curriculum designers in basic Islamic education.

2. Method

This study employed a quantitative approach with a pre-experimental one-group
pretest-posttest design (Scott, 2019). This design was specifically chosen to evaluate the
direct impact of the experimental intervention within an authentic, intact classroom setting
where establishing an isolated control group was structurally unfeasible due to institutional
class size limitations and administrative constraints (Creswell, 2018). In this framework, the
pretest served as a baseline benchmark to measure initial numeracy skills, the CALM
strategy functioned as the independent experimental variable, and the posttest served as the
concluding measure to capture post-intervention learning gains. The design model of this
research is illustrated in Figure 1.

CALM Strategy Post-test

Pre-test CALM Strategy Post-test

Initial student /" Learing mathematics using Y Final student o
ability test < the CALM strategy ability test

z :

Figure 1. One-Group Pretest-Posttest Research Design

The population in this study comprised all elementary students enrolled at an Islamic
elementary school in Semarang Regency, totaling 138 students across grades I through VI.
The research sample consisted of 20 fifth-grade students (11 male and 9 female students,
aged 10—11 years). Sample selection was carried out using the purposive sampling technique
based on specific diagnostic considerations: (1) baseline diagnostic arithmetic evaluations
showed that the fifth-grade cohort exhibited the lowest mean numeracy score (30.75), falling
far below the institutional Minimum Mastery Criterion (Kriteria Ketuntasan Minimal/KKM
= 70.00); (2) classroom teacher interviews and initial observations identified severe
manifestations of mathematics anxiety, including operational freezing, task-avoidance, and
computational distress; and (3) fifth-grade represents a crucial cognitive developmental
milestone transitioning from concrete operational arithmetic to abstract proportional
reasoning. All 20 selected students maintained a 100% attendance rate throughout the
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intervention phase. Institutional clearance was obtained from the school authorities, and
informed consent was secured from the participants' parents and teachers prior to the study.

The experimental intervention was systematically conducted over six instructional
meetings, with each session lasting 70 minutes (2 % 35 minutes) embedded within the regular
mathematics schedule across three consecutive weeks. The instructional intervention was
facilitated by the primary mathematics teacher following a standardized lesson plan that
operationalized the four sequential steps of the CALM strategy: (1) somatic relaxation (3—5
minutes of diaphragmatic square breathing and progressive muscle release at the opening);
(2) cognitive restructuring (reframing negative math-related self-talk into constructive
competence beliefs); (3) systematic desensitization (scaffolded arithmetic tasks organized
from low-threat baseline computations to complex applications); and (4) effective learning
development (explicit instruction on calculation heuristics, systematic problem-solving
stages, and procedural error monitoring).

Data were collected through testing and non-test observation methods. The test method
was employed to assess students' numeracy skills, administered before the intervention
(pretest) and after the completion of the six CALM sessions (posttest). The test instrument
comprised 15 constructed-response items designed to measure core numeracy dimensions
across fifth-grade mathematics curricula. To clearly delineate between numeracy cognitive
indicators and mathematical subject topics, the instrument blueprint is summarized in Table
1.

Table 1. Matrix of Numeracy Skill Indicators and Mathematics Subject Topics

Numeracy Skill Mathematics Cognlqve Item Total
No . . . Domain
Indicator Subject Topic Numbers Items
(Bloom)
1  Basic Whole-Number Multi-digit Applying 1,2,3,4, 5
Computation arithmetic operations (C3) 5
(Ability to accurately and place-value
execute multi-digit computation
operations:  addition,
subtraction,
multiplication, and
division)
2 Fraction Operational Addition and Applying 6,7,8 9, 5
Calculation subtraction of proper (C3) 10
(Ability to  perform and mixed fractions
operations  involving with unlike
common fractions and denominators
mixed numbers)
3 Contextual Problem- Everyday  applied Analyzing 11,12,13, 5
Solving word problems (C4) 14, 15

(Ability to deconstruct

arithmetic word
problems and apply
multi-step  operational

heuristics in real-world
scenarios)

involving combined
arithmetic and
proportional
reasoning
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Total 15

Content validity was evaluated by three expert judges in mathematics education using
Aiken's V formula, yielding an index of 0.88, which confirmed high content validity. The
empirical reliability of the test was examined using Cronbach's Alpha, yielding a reliability
coefficient of 0.84, which demonstrated strong internal consistency. Meanwhile, the
observation method utilized a structured 12-item checklist assessed by an independent
observer during every session to monitor the procedural fidelity of the teacher’s CALM
execution and record behavioral indicators of student anxiety reduction.

Quantitative data analysis was performed using SPSS statistical software version 25
through both descriptive and inferential statistical techniques. Descriptive statistics,
including the calculation of mean scores, standard deviations, minimums, and maximumes,
were employed to summarize students' baseline and post-intervention numeracy
performance across all measured indicators. For inferential statistical evaluation, the
Shapiro-Wilk test was initially applied to verify data normality for the small sample size
(N = 20), where a significance value of p > 0.05 confirmed a normal distribution.
Subsequently, a Paired-Samples t-Test was conducted at a significance level of @ = 0.05 to
determine whether the score improvements between the pretest and posttest were statistically
significant. To measure the practical magnitude of the intervention, Cohen’s d effect size
was computed, where d > 0.80 represented a large effect. Furthermore, the Normalized
Gain (N-Gain) was calculated using Hake’s formula, g = (Posttest — Pretest)/
(Maximum Score — Pretest), to objectively evaluate the effectiveness of the CALM strategy
in enhancing numeracy skills without score ceiling bias, categorizing outcomes into High
(g = 0.70), Medium (0.30 < g < 0.70), and Low (g < 0.30).

3. Results and Discussions

3.1 Results
3.1.1 Implementation of the CALM (Controlling Anxiety for Learning Mathematics)
Strategy

The implementation of the Controlling Anxiety for Learning Mathematics (CALM)
strategy was systematically executed across six instructional meetings by the classroom
teacher, seamlessly integrating affective stabilization directly into the mathematics learning
cycle. The operational execution followed four structured sequential phases: (1) relaxation
techniques, (2) cognitive restructuring, (3) systematic desensitization, and (4) development
of effective learning strategies.

In the first phase (relaxation), each session commenced with a 3—5 minutes somatic
calming routine where the teacher guided students through diaphragmatic breathing
exercises (inhale for four counts, hold for four counts, and exhale slowly) to release physical
tension, reduce racing heart rates, and establish emotional composure prior to receiving
mathematical stimuli. In the second phase (cognitive restructuring), the teacher facilitated a
supportive dialogue to identify and reframe maladaptive thoughts, such as the catastrophic
fear of making calculation mistakes, transforming them into constructive self-efficacy
affirmations. In the third phase (systematic desensitization), arithmetic learning materials
were presented across a graded hierarchy of difficulty, beginning with non-threatening
foundational calculations and gradually advancing toward multi-step operations and applied
word problems, allowing students to experience continuous micro-successes that steadily
eroded conditioned fear. Finally, in the fourth phase (development of effective learning
strategies), students were equipped with procedural problem-solving heuristics, including
systematic steps to decode arithmetic tasks, structured scratchpad management, and self-
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checking techniques. Classroom observation records verified that all four phases were
consistently executed in each meeting, establishing a supportive, low-threat environment
where students actively asked questions, engaged in peer discussions, and demonstrated
sustained persistence without signs of avoidance or emotional distress.

3.1.2  Students' numeracy skills

The effectiveness of the CALM strategy in enhancing the numeracy skills of fifth-
grade students was evaluated by comparing pretest and posttest scores across the 20
participating students. To provide a rigorous diagnostic evaluation as outlined in the
instrument blueprint, the quantitative results broken down across numeracy skill
indicators are presented in Table 2.

Table 2. Pretest and Posttest Results of Students' Numeracy Skills by Indicator

No Numeracy Skill ~ Pretest  Posttest Mean N- Effectiveness
Indicator Mean Mean Gain  Gain Category

1 Basic Whole- 38.50 82.00 43,50 0.71 High
Number
Computation

2 Fraction 25.00 68.50 43,50 0.58 Medium
Operational
Calculation

3 Contextual 28.75 70.00  41.25 0.58 Medium
Problem-Solving

Overall Cumulative 30.75 73.50 42775  0.62 Medium
Numeracy
Performance

As delineated in Table 2, students demonstrated substantial enhancements across all
three assessed numeracy dimensions. Prior to the intervention, students exhibited the greatest
vulnerability in fraction operational calculation, recording a baseline average of only 25.00,
followed by contextual problem-solving at 28.75 and basic whole-number computation at
38.50, all falling severely below the institutional Minimum Mastery Criterion (KKM =
70.00). Following the six-session CALM intervention, basic whole-number computation
exhibited the most pronounced progress, surging by 43.50 points to reach a posttest mean of
82.00 (N-Gain = 0.71, classified as “High”). Fraction operational calculation also increased
by 43.50 points to 68.50 (N-Gain = 0.58, “Medium”), while contextual problem-solving
advanced by 41.25 points to reach 70.00 (N-Gain = 0.58, “Medium”).

Descriptive analysis of the overall scores revealed a remarkable upward shift in
performance distribution: the minimum score recorded among students jumped from 20.00
at the pretest stage to 65.00 at the posttest stage, while the maximum score achieved
increased from 50.00 to 80.00. Cumulatively, the overall classroom mean score improved
by 42.75 points, rising from an initial baseline of 30.75 to a posttest average of 73.50.
Notably, 100% of the participating students (all 20 respondents) experienced positive score
gains. Before the intervention, not a single student (0%) met the institutional mastery
standard of 70.00; however, following the implementation of the CALM strategy, 80% of
the cohort (16 out of 20 students) successfully achieved or surpassed the mastery threshold.
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To evaluate the statistical significance of these improvements, prerequisite normality
testing was conducted using the Shapiro-Wilk test. The analysis yielded a pretest
significance value of p = 0.214 and a posttest significance value of p = 0.308. Because
both significance values were greater than 0.05, the data satisfied the assumption of bivariate
normality. Subsequently, a Paired-Samples t-Test was conducted, resulting in t(19) =
18.42 with p < 0.001. This result confirms a statistically significant difference between
students' baseline and post-intervention numeracy scores. Furthermore, the calculated
Cohen's d effect size was 2.85, which substantially exceeds the benchmark for a large effect
(d > 0.80), substantiating that the CALM strategy produced a profound practical impact on
student arithmetic achievement.

A more comprehensive analysis of the intervention's efficiency was conducted through
Normalized Gain (N-Gain) analysis to eliminate score ceiling biases arising from variations
in initial baselines. The aggregate N-Gain results are summarized in Table 3.

Table 3. Summary of Overall N-Gain Score Calculation

Sample Average Average Average N- Effectiveness
N) Pretest Posttest Gain Category
20 30.75 73.50 0.62 Medium

Based on Table 3, the overall statistical calculation yielded an average N-Gain score
of 0.62, methodologically classifying the CALM strategy within the “Medium” effectiveness
category (0.30 < g < 0.70). This indicates that the intervention successfully accounted for
a 62% improvement in students' numeracy skills relative to their maximum potential gain.
An examination of individual N-Gain distributions demonstrated that 35% of students (7
participants) achieved high N-Gain scores (g = 0.70), 60% of students (12 participants)
achieved medium N-Gain scores (0.30 < g < 0.70), and only 5% of students (1 participant)
remained in the low category. This balanced distribution confirms that the instructional
benefits of the CALM strategy were evenly distributed across the classroom cohort rather
than confined to a select group of students.

3.2 Discussions
3.2.1 CALM (Controlling Anxiety for Learning Mathematics) Strategy
This study identified four stages of strategy implementation, Controlling Anxiety for
Learning Mathematics (CALM), to reduce students' mathematics anxiety through four steps:
relaxation techniques, cognitive restructuring, systematic desensitization, and the
development of effective learning strategies. Strategy implementation, Controlling Anxiety
for Learning Mathematics (CALM), in this study showed a significant advantage over
conventional learning models, which are generally purely cognitive. If routine learning
methods such as drill and practice directly focus on mastering counting procedures (Aprilia
et al.,, 2024; Nurwiani & Tristanti, 2025), the CALM strategy initiates the intervention
through relaxation stages to stabilize the student's affective state before exposure to the
material (Text, 2023). The move shows similarities with the approach of accelerated
learning, which prioritizes psychological comfort (Asri & Suhaili, 2022; Rose & Nicholl,
2023), but CALM has advantages in cognitive restructuring to convert numerical phobia into
positive affects. The comparison confirms that the success of anxiety reduction in this study
is rooted in a systematic procedure that prioritizes mental readiness before the transfer of
numeracy knowledge. By mitigating physiological panic responses prior to instruction,
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students are able to preserve essential working memory resources, enabling them to retain
multi-step arithmetic algorithms without experiencing cognitive overload (Dowker et al.,
2016; Rahmawati et al., 2024).

In practical classroom implementation, the CALM strategy engaged students in
deliberate affective-regulation routines across every instructional phase. During the
relaxation phase, students were guided through three to five minutes of seated diaphragmatic
box breathing, synchronizing four-second intervals of inhalation, retention, and slow
exhalation alongside intentional muscle relaxation in their hands and shoulders to down-
regulate autonomic hyperarousal before instructional tasks commenced. Moving into
cognitive restructuring, students participated in structured expressive dialogues where they
articulated catastrophic inner worries, such as the dread of public failure, and consciously
replaced them with teacher-facilitated affirmations emphasizing that calculation errors serve
as natural milestones in mastering mathematics. Within the systematic desensitization stage,
mathematical problems were organized along a carefully graduated hierarchy of difficulty,
transitioning from low-threat baseline computations without time constraints to timed
collaborative calculations and multi-step word problems, thereby cultivating continuous
micro-successes that steadily eroded conditioned avoidance. Finally, the development of
effective learning strategies equipped students with explicit metacognitive scaffolds,
including scratchpad organizational habits, operational sign tracking, and a systematic three-
stage heuristic model to deconstruct contextual arithmetic narratives.

Observational records and teacher self-evaluations revealed that cognitive
restructuring constituted the most challenging stage for the teacher to implement. Fifth-grade
students in rural madrasahs frequently exhibited deeply ingrained learned helplessness and
an acute dread of social embarrassment stemming from historical reprimands for arithmetic
errors. Consequently, prompting students to openly articulate their internal anxieties and
replace self-defeating assumptions required sustained, non-judgmental teacher patience,
ongoing verbal affirmation, and deliberate cultural shifts toward establishing mistakes as
constructive learning feedback rather than evaluative failures.

The tangible reduction of mathematics anxiety among students was substantiated
through behavioral metrics captured by the structured observation instrument across the six
instructional sessions. At the baseline stage, anxiety manifested in acute physiological
agitation and emotional avoidance symptoms, including nervous hand fidgeting, prolonged
hesitation latency before writing down initial calculations, avoidance of eye contact when
called upon, and immediate withdrawal when encountering multi-digit computations. Over
the course of the CALM intervention, observation rubrics documented a marked decrease in
these nervous behaviors: physical agitation declined, task-initiation latency dropped
substantially, and voluntary classroom participation increased visibly. When calculation
errors occurred during post-intervention sessions, students demonstrated cognitive
persistence rather than shutting down emotionally, proving that their affective coping
mechanisms had transitioned from helpless distress to resilient problem-solving.

The integration of measures into the CALM strategy demonstrates strong synergy
between clinical-psychological and pedagogical aspects, a synergy rarely found in other
intervention models (Antoniou et al., 2026). In contrast to general counseling, which is often
conducted outside class hours, the CALM strategy is carried out simultaneously during math
instruction, allowing students to practice anxiety management systematically and in real
time when facing the challenge of counting (Ion & Popescu, 2025). The combination of
systematic desensitization techniques and the development of effective learning strategies
enables students to build self-coping mechanisms that traditional learning models do not.
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The CALM strategy lowers emotional tension, making it easier for students to absorb
complex math material. Because students experience anxiety reduction directly in the
presence of mathematical tasks, the conditioned association between numbers and fear is
actively dismantled during live learning, leading to immediate cognitive transfer and
sustainable retention.

The CALM strategy in this study is based on the principles of cognitive psychology
and social learning theory, which emphasize the importance of self-regulation for academic
performance (Damayanti, 2026; Lestari et al., 2024). The alignment of the CALM step with
the concept of cognitive restructuring enables a transformation in students' thinking schemes,
from negative perceptions of numbers to more constructive self-confidence (Wafa et al.,
2025). The strategy is also very relevant to humanistic theory in education, which holds that
meeting students' emotional safety needs is the primary basis for creating a learning process
(Husnaini et al., 2024). The implementation of CALM strengthens the postulate that the
optimization of working memory function in solving numeracy problems is highly
dependent on the stability of students' affective aspects during the learning process.

According to Bandura's Social Cognitive Theory, academic self-efficacy is cultivated
through mastery experiences, emotional regulation, and verbal reinforcement. The graduated
exposure in systematic desensitization provides continuous micro-successes that directly
reinforce students' beliefs in their own mathematical capabilities (Bandura, 1997; Saputri et
al., 2024). Concurrently, fulfilling the humanistic need for psychological safety creates a
supportive classroom atmosphere in which mistakes are viewed as constructive learning
feedback rather than sources of social humiliation.

3.2.2 The Effectiveness of the CALM Strategy on Students' Numeracy Skills

Data analysis using statistical tests showed strong significance in the improvement of
students' numeracy skills at MI Bakalrejo after the implementation of the CALM strategy.
Statistical significance was measured quantitatively by a shift in the average score from a
baseline of 30.75 in the pretest to 73.50 in the posttest. This final evaluation, which exceeded
the threshold of completeness, provided empirical confirmation of the intervention's success,
carried out systematically in the classroom. The intervention's success was further validated
by an N-Gain index of 0.62, which indicates effectiveness in the moderate category and a
persistent impact on student learning outcomes. The large effect size of Cohen's d =2.85 and
the high t-statistic (t = 18.42, p < 0.001) demonstrate that this mathematical improvement
was not a random testing artifact, but a direct outcome of the systematic reduction of
affective interference accomplished by the CALM strategy.

A granular examination across specific numeracy skill indicators clarifies how
affective stabilization directly unlocked discrete cognitive computational processes. Basic
whole-number computation achieved the most pronounced surge, advancing from an initial
mean of 38.50 to 82.00 with a high-category N-Gain of 0.71. Fundamental multi-digit
operations, encompassing addition, subtraction, multiplication, and long division, depend
heavily on working memory retrieval speed and phonological loop rehearsal. Prior to the
intervention, arithmetic anxiety triggered acute cognitive freezing that disrupted mental
carry-over and borrowing sequences, whereas the deployment of somatic relaxation and
desensitization restored cognitive bandwidth, allowing students to execute procedural
algorithms with fluid accuracy.

Meanwhile, fraction operational calculation showed substantial growth from an
alarming baseline of 25.00 to 68.50, achieving a moderate N-Gain of 0.58. Because fractions
demand the simultaneous coordination of dual-magnitude representations and common
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denominators, they historically represent one of the most threatening topics in upper primary
mathematics. While conceptual abstraction remained demanding for some students, the
heuristic strategies established in the final stage of CALM enabled students to navigate
fraction mechanics methodically without being overwhelmed by visual fraction complexity.
Concurrently, contextual problem-solving progressed from 28.75 to 70.00, also yielding a
moderate N-Gain of 0.58. Arithmetic word problems inherently impose high extraneous
cognitive loads due to the simultaneous demands of linguistic comprehension and
quantitative translation. Cognitive restructuring effectively mitigated initial task-avoidance,
while structured heuristics empowered students to parse textual narratives into operational
equations without succumbing to performance-induced cognitive overload.

The stability of the improvement in learning outcomes achieved by the study subjects
was closely correlated with the reduction of mathematics anxiety accommodated through the
operational procedures of the CALM strategy. This operational procedure, developed by
Suinn and Edwards (1982), integrates relaxation protocols, systematic desensitization, and
cognitive restructuring to simultaneously address students' mental barriers (Barski-Carrow,
2023). Minimized mental barriers through relaxation techniques play a vital role in
suppressing negative physiological responses, thereby making students' cognitive load in
manipulating numbers more efficient (Rahmawati et al., 2024; Sari et al., 2025). Cognitive
efficiency ultimately facilitates a more accurate, calm, and structured process for solving
counting problems than in pre-treatment conditions. When students are freed from the
distracting internal noise of performance worry, their central executive resources can focus
entirely on procedural calculations, resulting in significant reductions in computational
mistakes and calculation speed delays.

This linear achievement demonstrates the synergy between the affective and cognitive
domains, which is the core of the instructional process in madrasah ibtidaiyah. The
instructional synergy is in line with Finlayson's (2014) research, which confirms that
interventions with the combination of affective aspects in the form of anxiety management
and cognitive aspects in the form of learning strategies have great potential to improve
Output Math Learning (Hirzi & Ibrahim, 2025; Nasron et al., 2024). Optimal learning occurs
when students no longer allocate their mental energy to regulating fear but instead focus all
their thinking resources on problem-solving strategies. This sharp focus on thinking
ultimately led to a 42.75-point increase in scores for all grade V students at MI Bakalrejo.
These findings corroborate recent empirical studies by Wang and Wei (2025) and
Mangkuwibawa et al. (2024), which demonstrated that reducing affective anxiety in basic
mathematics produces immediate, measurable gains in numeracy literacy across diverse
primary school student demographics.

The novelty of this study lies in integrating anxiety-regulation strategies into regular
mathematics instruction in a Madrasah Ibtidaiyah context. While prior investigations have
predominantly confined mathematics anxiety interventions to secondary or tertiary students
(Teklu, 2023; Wang & Wei, 2025), or delivered interventions via external psychological
counseling detached from classroom dynamics, this research demonstrates that an
elementary classroom teacher can seamlessly implement therapeutic anxiety-regulation
routines within regular lesson schedules. Furthermore, it highlights that in resource-
constrained rural madrasah environments where costly digital technology is unavailable,
pedagogical restructuring targeting students' affective security can successfully mitigate
profound numeracy deficits at virtually no financial expense (Ardianik & Hadi, 2022;
Lusyana & Fahera, 2025).
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The practical implications of these findings underscore the importance of integrating
anxiety management into the implementation plan for elementary mathematics learning. The
learning implementation plan should no longer focus solely on mechanistic formula transfer.
However, it must also provide space for emotional stabilization so that the student learning
window is opened to the maximum. Institutionalized emotional stabilization through the
CALM strategy has the potential to reduce the number of math phobias at the next level of
education, thereby improving the quality of national numeracy literacy sustainably. This
increase in numeracy literacy will ultimately contribute to more holistic academic
achievement and build students' confidence in facing the challenges of the data-driven digital
era. Elementary mathematics teachers should be equipped through professional development
programs to embed short relaxation routines and cognitive reframing into regular lesson
plans, ensuring that classrooms function as psychologically safe environments for exploring
mathematical concepts (Finlayson, 2014; Witono & Hadi, 2025).

Although the results show a significant positive trend, the limited number of samples
covering only one experimental class calls for broader generalization in the future. Future
studies involving control groups and longer intervention durations will be required to test
the long-term resilience of the CALM strategy's effects. The resilience of these effects also
needs to be studied at different grade levels to map the effectiveness of this strategy across
diverse developmental age ranges. Varying developmental age ranges may give rise to
different anxiety dynamics, so modifications of CALM measures need to continue to be
developed adaptively to meet the heterogeneity needs of students in madrasas. Additionally,
incorporating standardized mathematics anxiety psychometric scales alongside
physiological biometric indicators in future research will yield deeper empirical insights into
the neurocognitive mechanics of mathematics anxiety reduction.

4. Conclusions

This study concludes that the implementation of the CALM strategy is effective in
improving numeracy skills among grade V students at MI Bakalrejo in Semarang Regency.
It is proven that the average numeracy score of grade V students increased from 30.75 to
73.50, with an N-Gain score of 0.62 or an effective contribution of 62% in the medium
effectiveness category. The statistical significance of this improvement is confirmed through
a paired sample t-test showing t(19) = 18.42 (p < 0.001) and a large Cohen's d effect size of
2.85, where 80% of students successfully exceeded the institutional minimum mastery
threshold. Theoretically, the study identified four steps in implementing the CALM strategy
that strengthen Social Cognitive theory and Humanistic theory. The implications of this
study show the importance of emotional stability as a fundamental prerequisite for the ability
to calculate mathematical concepts. Pedagogically, the findings demonstrate that addressing
students' affective distress through integrated relaxation, cognitive restructuring, and
systematic desensitization within regular classroom instruction creates the necessary mental
bandwidth for mastering complex arithmetic operations. This study has limitations in its
research design, so future research is recommended to expand the population and use a
longitudinal study design with randomized control groups to evaluate the long-term
sustainability of the CALM strategy across diverse elementary educational settings.
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