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 Purpose of the study: The Gasing method (Gampang, Asyik, Menyenangkan) 
emphasizes ease and enjoyment, yet evaluations frequently neglect the core pillar 

of enjoyment. This research aims to construct and validate the Holistic Gasing 

Evaluation Model (HGEM) to balance cognitive speed with affective resilience, 

making instructional claims of joy empirically verifiable. 

Methodology: This study utilizes a Type 2 Design and Development Research 

approach. The procedure involves a systematic analysis of eighty-three empirical 

papers via Publish or Perish software. A conceptual design phase synthesizes 

identified theoretical references to establish thirty-six specific model sub-
indicators. The final development phase employs the Aiken method with three 

doctoral experts to validate the model content and structural integrity. 

Main Findings: The Holistic Gasing Evaluation Model establishes five core 

dimensions supported by thirty-six psychometric sub-indicators, replacing 
anecdotal observations with validated instruments like the Mathematics Anxiety 

Rating Scale. Results show a mean Aiken’s V of 0.86. Discussion indicates that 

standardizing these metrics identifies instructional risks when rapid speed gains 

correlate with elevated anxiety, ensuring sustainable numerical performance. The 
primary limitation of this developmental phase is the focus on internal content 

validation without immediate large-scale longitudinal field data. 

Novelty/Originality of this study: This research introduces the first 

psychometrically validated Affective-Safety guardrail for Gasing evaluation, 
directly resolving the "Joy Paradox" where anecdotal claims of enjoyment lack 

empirical verification. By transitioning from qualitative narratives to rigorous 

standardized benchmarks, this study advances knowledge by ensuring that rapid 

computational gains do not compromise student affective well-being through 

replicable assessment protocols. 
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1. INTRODUCTION 

The global mathematics education landscape faces a persistent challenge regarding numeracy literacy. 

Recent PISA 2022 results confirm that Indonesian students continue to struggle with foundational mathematical 

reasoning [1], [2]. While scholars introduce various instructional interventions to mitigate this crisis, the Gasing 

method (Gampang, Asyik, dan Menyenangkan) has gained significant national prominence [3], [4]. This method 
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emphasizes a transition from abstract arithmetic to concrete pattern recognition, which effectively produces rapid 

computational gains [5], [6]. However, an audit of current literature suggests that the evaluation of this method is 

methodologically imbalanced, focusing primarily on technical output while overlooking the psychological 

mechanisms that underpin the learning process. 

A systematic audit of 83 empirical studies identifies a stark cognitive bias in the field. Approximately 

78.3% of surveyed studies focus exclusively on quantifying technical efficiency, particularly regarding 

calculation speed and accuracy, while only 7.2% prioritize affective outcomes. This creates a “Joy Paradox” 

where the Gasing philosophy is explicitly built on the pillar of fun, yet the academic literature lacks empirical 

evidence for such claims. The neglect of the enjoyment aspect is problematic because high-speed drills can 

inadvertently trigger mathematics anxiety [7]-[9]. Academic evidence establishes that math anxiety acts as a 

neuro-cognitive barrier that interferes with working memory and reduces the acquisition of higher-order thinking 

skills [10]-[14]. Approximately 72.2% of studies attempting to measure joyful learning rely on anecdotal 

observations or descriptive student feedback, which are insufficient for rigorous scientific validation.  

Hence, there is a critical need for standardized frameworks to assess the effectiveness of design 

methods through a verifiable chain of evidence [15].   Without standardized metrics, the core promise of the 

Gasing method remains an unverified anecdotal claim [16]-[19]. Neglecting the evaluation of enjoyment is 

problematic because it prevents the scientific verification of pedagogical promises, masks potential 

psychological strain, and fails to distinguish between sustainable mastery driven by interest and high-stress 

performance driven by rote pressure. Educational evaluation must move toward a holistic framework that 

measures procedural knowledge together with emotional regulation [20]-[23]. 

To address this methodological fragmentation, the construction of the Holistic Gasing Evaluation 

Model (HGEM) is proposed. This study utilizes Design and Development Research (DDR) to resolve the 

identified methodological fragmentation. DDR provides a systematic approach for creating and validating 

models that enhance instructional practice [24]. This research specifically aligns with Type 2 Model Research, 

which focuses on the development and validation of evaluation frameworks [24], [25]. By incorporating 

variables such as Flow Experience, which is the neuro-cognitive state where challenge matches skill level 

perfectly, a standardized protocol is provided to measure the Asyik component with empirical precision [26]-

[28]. The model serves as a diagnostic guardrail, ensuring that rapid computational gains are achieved through 

positive subject identity rather than cognitive overload. This systemic transition from qualitative narrative to 

quantitative rigor allows for a balanced appraisal of numeracy instructional effectiveness. 

The primary objective of this research is to establish a psychometrically sound framework for 

multidimensional mathematics assessment. Specifically, the study aims to formulate standardized indicators that 

integrate cognitive efficiency with affective safety within the Gasing instructional context and to validate the 

structural integrity and content relevance of the HGEM through expert consensus. This inquiry is guided by two 

central research questions. First, what psychometric sub-indicators are required to provide a balanced evaluation 

of cognitive speed and affective resilience in Gasing instruction? Second, to what extent does the developed 

HGEM meet the standards of content validity and inter-rater reliability among evaluation experts? 

 

 

2. RESEARCH METHOD 

This study follows a Design and Development Research (DDR) approach, specifically categorized as 

Type 2 Model Research [25]. This approach consisted of three main phase and two validation steps as displayed 

in Figure 1. The selection of this framework is based on its capacity to systematically produce, test, and validate 

instructional models that solve practical educational problems [24], [25]. The research procedure is organized 

into a chronological sequence comprising three phases: analysis, design, and development. This methodological 

choice ensures that the resulting Holistic Gasing Evaluation Model (HGEM) is built upon empirical data and 

psychometric rigor. Replicability is guaranteed by the explicit detailing of the selection criteria for both the 

literature audit and the theoretical synthesis. 
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Figure 1. Flow Model Diagram 

 

The Analysis Phase was conducted as a Systematic Mapping Study and Bibliometric Analysis to 

evaluate the current state of Gasing method research. The objective of this phase was to verify the hypothesis 

that existing evaluations are biased toward cognitive outcomes while neglecting the core philosophy of joyful 

learning. A purposive sampling technique was applied to select papers published between 2019 and 2026 that 

specifically evaluated the Gasing method. This process utilized Publish or Perish software for data harvesting 

and Zotero for deduplication. The Google Scholar search utilized a title-focused query: TITLE: “Metode 

GASING” OR “Gasing Method” OR “Evaluasi Gasing”. This search yielded eighty-two relevant articles after 

filtering for an evaluation focus. The Scopus database search utilized the query: TITLE-ABS-KEY(“Gasing 

method” OR “Metode Gasing”). This search yielded only one document. The resulting ratio confirms that 

Gasing research is dominated by national-level publications and lacks significant international visibility. 

The Design Phase focused on the conceptual blueprinting of the HGEM. This phase synthesized 

relevant theoretical and psychometric references to establish the model's dimensions. The selection of high-

impact sources allowed for a comprehensive meta-synthesis of international assessment standards. The 

procedural algorithm for this synthesis involved three steps: the identification of core Gasing pillars, the 

mapping of these pillars to validated psychometric constructs, and the selection of indicators that align with 

PISA 2022 standards. This extensive reference pool ensured that the indicators for affective resilience were 

grounded in established theories such as Control-Value Theory [29] and Flow Experience [28], [30]. By 

referencing validated instruments like the Abbreviated Math Anxiety Scale (AMAS) [17], [18] and the PISA 

2022 framework [1], the study established a theoretical anchor for each proposed indicator. To be precise, the 

Affective Safety dimension was adapted from the Modified Mathematics Anxiety Rating Scale (MARS-I) [16] 

and the Abbreviated Math Anxiety Scale (AMAS) [17], [31]. Meanwhile, the Affective Engine dimension was 

adapted from the Flow State Scale. These adapted components have previously demonstrated high internal 

consistency, with reported Cronbach’s alpha values ranging from 0.85 to 0.91. 

The Development Phase involved the physical construction of the HGEM Specification Matrix and its 

subsequent internal validation. Internal validation represents the final step in Type 2 DDR to ensure the model's 

structural integrity before application [15]. A panel of three doctoral experts in educational evaluation, 

psychometrics, and mathematics pedagogy was selected via expert sampling to assess the model. Content 

validation data were collected using an Expert Validation Sheet featuring a 4-point Likert scale to evaluate each 

of the 36 sub-indicators across dimensions of relevance and clarity [32]-[34]. The Aiken’s V coefficient was 

calculated for each item using the standard formula for expert consensus. Inter-rater agreement was further 

verified using the Gwet AC1 coefficient to ensure statistical consistency across the expert evaluations [5], [21], 

[35]. 

Data analysis was performed using two quantitative metrics to ensure psychometric rigor. First, the 

Aiken method was applied to calculate the Aiken’s V coefficient for each indicator, establishing content validity 

index levels [32]. Second, inter-rater reliability was quantified using the Gwet AC1 coefficient to verify 

statistical consistency across the expert panel [35]. Unlike the Fleiss Kappa, Gwet's AC1 was selected for its 

robustness in maintaining accuracy when dealing with high-agreement scenarios among experts.  

 

 

3. RESULTS AND DISCUSSION 

The results of this study are presented according to the chronological execution of the Analysis, Design, 

and Development phases. 
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3.1.  Analysis Phase: Procedural Results and Gap Audit Findings 

Phase one in DDR is the analysis phase. In this study, The Analysis Phase followed a systematic search 

protocol to evaluate the current state of academic research regarding the Gasing method. This audit yielded a 

final dataset of eighty-three papers (n=83). The ratio of one international document in Scopus to eighty-two 

national documents in Google Scholar confirms that Gasing research currently lacks global visibility. The 

distribution of research focus within these samples, specifically the imbalance between cognitive and affective 

metrics, is presented in Table I. 

 

Table 1. Gap Audit Findings 

Evaluation focus 
Frequency 

(n) 

Percentage 

(%) 
Primary Instrumentation Type 

Cognitive Outcomes Only 65 78.3 Calculation Speed and Accuracy Test 

Affective Outcomes Only 6 7.2 Anectodal Feedback and Interviews 

Mixed Cognitive-Affective 12 14.5 Non-standardized Survey Form 

Total 83 100.0  

 

 The categorization of these empirical works reveals a dominant cognitive bias, providing the data 

necessary to identify the psychometric parameters required for a balanced evaluation model. As shown in Table 

1, with 78.3 percent (n=65) of the surveyed studies focusing exclusively on cognitive outcomes, evidence 

suggests that existing assessment frameworks prioritize technical efficiency over the method's foundational 

pedagogical philosophy. This identified imbalance highlights a structural failure where the pillar of enjoyment 

(Asyik) is frequently claimed but remains empirically unmeasured, as reflected by the minimal 7.2 percent focus 

on affective variables. This systematic audit uncovers a critical instrumentation flaw where 72.2 percent of 

affective studies rely on anecdotal feedback, providing the empirical justification for the subsequent model 

design and the integration of validated psychometric scales to replace subjective impressions. 

The results further suggest that the prevailing speed-centric bias introduces significant pedagogical 

risks. While computational fluency serves as a mediator for working memory [10], the data findings indicate that 

excessive drilling without emotional monitoring potentially triggers cognitive overload [11], [12], [36]. 

Synthesizing these results with established theories from Pekrun [29] dan Schukajlow et al. [37] confirms that 

achievement emotions require quantification through rigorous scales to properly assess their reciprocal effects on 

learning success. These findings necessitate the integration of standardized affective safety guardrails within the 

HGEM to transition the evaluation of the Gasing method from qualitative narratives toward a verifiable chain of 

evidence. 

 

3.2. Design Phase: Holistic Gasing Evaluation Method Conceptualization 

Building upon the gaps identified in the analysis phase, the design phase focused on constructing a 

multidimensional conceptual framework. This effort resulted in a comprehensive specification matrix that maps 

the Gasing pedagogical pillars to thirty-six validated sub-indicator items. The selection of these indicators 

achieves a structural balance between arithmetic speed and psychological safety, providing a precise answer to 

the requirement for standardized metrics in the field. The net results of this theoretical synthesis are organized 

into Holistic Gasing Evaluation Model Specification Matrix, as presented in Table 2.  

 

Table 2. Holistic Gasing Evaluation Model (HGEM) Specification Matrix 

Dimension Sub-indicator Theoretical Basis 

Cognitive Efficiency Automaticity and fluency Taieb et al. [10] 

Cognitive Depth HOTS & Reasoning Zhou et al. [38] 

Affective Safety Mathematics Anxiety Solihin et al. [16] 

Affective Engine Flow Experience Wang et al. [30] 

Resilience Value and Self-efficacy Szczygieł & Kut [39] 

 

The five dimensions are formulated into 36 sub-indicators, as displayed in Table 2. The derivation of 

the thirty-six sub-indicators follows a specific theoretical logic intended to ensure the model's 

comprehensiveness. For the Cognitive Efficiency dimension, six items were formulated to assess the 

automaticity of basic arithmetic. The reasoning for this limited item count is to provide a rapid diagnostic of 

calculation fluency without inducing assessment fatigue, directly addressing the bottleneck theory of working 

memory proposed by Taieb et al. [10] and Hickendorff et al. [40]. In contrast, the Cognitive Depth dimension 

incorporates eight items to cover the broader spectrum of Higher Order Thinking Skills (HOTS) and novel 

reasoning applications. This higher count reflects the complexity of mathematical reasoning standards 

established by PISA 2022 and Zhou et al. [38], ensuring that students can transition from mechanical speed to 

conceptual depth. 
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The Affective Safety dimension consists of eight items adapted from the MARS-I scale to capture both 

physiological and psychological symptoms of mathematics anxiety. The implication of this choice is to provide a 

granular identification of neuro-cognitive barriers that may arise during Gasing drills [16], [17]. For the 

Affective Engine dimension, seven items were selected to measure the components of flow, specifically focusing 

on total absorption and the balance between instructional challenge and student skill. This aligns with the 

findings of Wang et al. [30] that immersive learning requires a quantifiable state of engagement to be 

distinguished from rote repetition. Finally, the Resilience dimension includes seven items to evaluate subject 

value and self-efficacy. This item selection is grounded in the work of Szczygieł and Kut [39], who demonstrate 

that mathematical resilience is a predictive factor for long-term persistence in STEM education. 

This structural composition indicates that the model successfully operationalizes the Asyik pillar 

through the Flow Experience construct, which serves as the psychological foundation for immersive 

mathematics instruction. By ensuring that instructional challenges are dynamically aligned with student skill 

levels, the HGEM provides a scientific mechanism to distinguish between superficial mechanical drilling and 

deep learning states [28], [41]. This design choice is critical when compared to traditional evaluations that focus 

exclusively on procedural speed. The explicit inclusion of Affective Safety through adapted MARS-I metrics 

directly addresses the neuro-cognitive barriers identified in contemporary research, where anxiety is known to 

disrupt the working memory required for arithmetic processing [16], [42]. This structural alignment conforms to 

the position of Lenz et al. [36] that procedural fluency should not be treated as an end in itself but as a 

conceptual support for more sophisticated mathematical reasoning. 

This analysis suggests that for high-speed numerical interventions, affective regulation acts as a primary 

mediator of cognitive persistence rather than a secondary byproduct. The novelty of the design lies in this 

architectural shift, transitioning from quantifying what a student calculates to evaluating the qualitative manner 

in which a student emotionally engages with the mathematical tasks. This synthesis provides the empirical 

blueprint necessary to resolve the Joy Paradox by establishing a framework where computational gains and 

psychological resilience are treated as interdependent variables. This approach is congruent with the Control-

Value Theory of achievement emotions, which posits that positive emotional appraisals are essential for 

sustaining the cognitive effort required for long-term numeracy development [29]. Consequently, the implication 

for educational design is that standardized affective engine metrics are required to safeguard the mathematical 

identity and well-being of the learner during intensive training intervals [43], [44]. 

 

3.3.  Development Phase: Holistic Gasing Evaluation Method Construction 

The procedure for developing the Holistic Gasing Evaluation Model (HGEM) followed a hierarchical 

derivation pathway to ensure every sub-indicator was anchored in empirical evidence. This process translated the 

synthesis findings into a prototype framework that converts qualitative pedagogical claims into quantitative 

variables. Model construction (Table 3) organized thirty-six specific sub-indicators across five evaluative 

domains: Cognitive Efficiency (6 items), Cognitive Depth (8 items), Affective Safety (8 items), Affective Engine 

(7 items), and Psychological Resilience (7 items). This granular configuration allows for the exhaustive coverage 

of the Gasing philosophy through a multidimensional lens. 

The construction of the HGEM Specification Matrix paired these indicators with scientifically 

defensible instrument types to facilitate standardized data acquisition. This structural backbone ensures that the 

model functions as a diagnostic assessment tool rather than a traditional grading sheet [45]. The matrix 

organization, as presented in Table 3, provides a replicable protocol for researchers to examine whether technical 

speed gains maintain a synergistic relationship with student well-being.  

 

Table 3. Holistic Gasing Evaluation Model 

Dimension Indicator Instrument Type 

Cognitive Efficiency Automaticity and Fluency (6 items) Timed 1-minute task 

Cognitive Depth HOTS and Reasoning (8 items) Contextual problems 

Affective Safety Mathematics Anxiety (8 items) Likert scale (MARS-I) 

Affective Engine Flow Experience (7 items) Flow state scale 

Resilience Value and Self-Efficacy (7 items) MRS scale 

 

Analysis of the instrument types in Table 3 highlights the novelty of the HGEM through its systemic 

transition from subjective descriptive data to objective psychometric benchmarks. As established by Cash et al. 

[15], the shift from ad-hoc observations to standardized frameworks is essential for creating a verifiable chain of 

evidence in educational design. Traditionally, the affective pillars of Gasing were evaluated through unstructured 

interviews or non-standardized feedback, which Nurwahid and Ashar [3] identify as lacking the precision 

required for modern competency-based diagnostics. By contrast, the HGEM adopts validated tools such as the 

MARS-I and Flow Experience scales, allowing for the direct quantification of internal states during high-speed 

numeracy tasks. This multidimensional approach is congruent with the position of Lenz et al. [36] that 
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procedural fluency should not be treated as an end in itself but as a conceptual support for more sophisticated 

reasoning. 

The final step of the development phase involved the mathematical validation of the model to establish 

its psychometric rigor. Model validation through expert review and usability testing establishes the empirical 

basis for new instructional tools [15]. Content validity was quantified using the Aiken’s V method with a panel 

of three doctoral experts, using equation (1). 

 

𝑉 =
Σ8

ۂ𝑛ሺ𝑐−1ሻہ
  … (1) 

in which 

V = the content validity index coefficient, 

8 = the score assigned by each rater minus the lowest possible score,  
n = the number of raters (3 raters), 

c = the number of categories on the Likert scale (4 categories).  
 

The result of content validity and expert consensus is displayed in Table 4.  

 

Table 4. Content Validity and Expert Result (Aiken V Index) 

Dimension Mean Aiken’s V Expert Consensus Status 

Cognitive Efficiency 0.88 High Valid 

Cognitive Depth 0.84 High Valid 

Affective Safety 0.89 Very High Valid 

Affective Engine 0.85 High Valid 

Resilience 0.82 High Valid 

Total Model Average 0.86 High Consensus  

 

Further, the inter-rater reliability was quantified using Gwet’s Agreement Coefficient 1 (AC1) equation 

(2). 

𝐴𝐶1 =
P𝑎−𝑃𝑒

1− 𝑃𝑒
  … (2) 

 
in which 

AC1 = inter-rater agreement, 
Pa = the observed proportion of agreement among experts,  

Pe = the chance agreement probability. 

The calculation yields an AC1 of 0.82.  
 

The validation results in Table 4 provide a robust statistical foundation for the HGEM. A mean Aiken’s 

V of 0.86 confirms high content relevance across all thirty-six indicators, significantly exceeding the standard 

validity thresholds for educational psychometrics observed in previous studies [32]. Furthermore, the statistical 

consistency among the expert panel was established through a Gwet AC1 coefficient of 0.82, ensuring that the 

validation is not a result of chance agreement. 

Interpretation of these results reveals that experts prioritize Affective Safety (V=0.89) as an essential 

evaluative guardrail. The data confirm that the HGEM successfully resolves the identified instrumentation gap 

by replacing anecdotal feedback with standardized psychometric benchmarks aligned with PISA 2022 reasoning 

standards [1]. Furthermore, the interpretative logic of the HGEM facilitates a multidimensional appraisal of 

learner progress through a staggered assessment protocol. Interpretation of the results from the one-minute 

fluency tasks serves to establish the level of numerical automaticity, where high scores indicate that basic 

arithmetic processes have become effortless, thereby freeing working memory for more complex operations. 

This is congruent with the findings of Taieb et al. [10] and Van der Ven et al. [46]. Data from contextual 

problems provide evidence of cognitive depth, indicating whether students can apply procedural knowledge to 

novel reasoning scenarios according to the benchmark benchmarks of diagnostic precision proposed by Mitra 

and Wadegaonkar [20]. The three Likert-based scales generate an affective profile that qualifies these cognitive 

results. Specifically, high values on the modified MARS-I scale identify psychological barriers to reasoning, 

suggesting that technical gains may be psychologically taxing [7], [16]. Scores on the Flow State Scale reveal the 

quality of engagement, distinguishing between immersive learning and high-stress drilling [28], [30]. The MRS 

scale results establish the level of psychological resilience and the degree to which students value mathematical 

learning [39], [47], [48]. For practical classroom application, this modular design allows for the independent 

administration of instrument types during regular instructional intervals to minimize assessment fatigue [3], [20]. 

This evaluation produces a diagnostic student profile that enables practitioners to identify instructional red flags, 

particularly when rapid speed gains occur alongside elevated anxiety levels [26], [49]. Such insights facilitate the 
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delivery of differentiated instruction that restores the balance between cognitive challenge and affective safety 

[17], [26], [50]. 

The empirical consensus regarding the HGEM suggests that mathematics evaluation must shift from a 

performance-only paradigm to a holistic-resilience paradigm. The novelty of this research resides in the 

standardization of affective guardrails within a speed-based drilling context. Unlike previous Gasing studies that 

relied on subjective student feedback, the HGEM introduces objective psychometric markers (e.g., MARS-I 

scales) that allow for the direct comparison of speed gains against anxiety spikes. Based on the findings and 

analysis above, the following implications and recommendation can be made: Pedagogical Implications: 

Educators must recognize that rapid speed gains are only "effective" if accompanied by stable or declining 

anxiety levels. The HGEM provides the diagnostic dashboard to monitor this balance. Institutional 

Recommendations: It is recommended that school districts adopting the Gasing method integrate the HGEM as a 

standard quality-assurance protocol to prevent student burnout. Future Research: Future studies should utilize the 

HGEM to conduct longitudinal trials, examining whether students evaluated under this holistic model maintain 

higher long-term retention compared to those evaluated by speed alone. 

While the high Aiken’s V and Gwet AC1 coefficients provide evidence for the internal structural 

integrity of the HGEM, several research limitations must be acknowledged. First, this study represents the initial 

developmental phase of a Type 2 DDR approach, focusing on content validation and internal consistency rather 

than large-scale field implementation. Consequently, the predictive utility of the model—specifically the 

correlation between high flow states and long-term numeracy retention—remains to be empirically established 

through longitudinal student data. Second, the bibliometric sample of eighty-three articles was purposively 

restricted to Gasing-specific literature to maintain theoretical focus, which may limit the immediate 

generalizability of the findings to broader or non-traditional mathematics education contexts. Third, although the 

expert panel consisted of highly specialized doctoral practitioners in educational evaluation and psychometrics, 

the small panel size (n=3) is typical of internal validation phases but necessitates caution in generalizing inter-

rater reliability scores across wider geographic or pedagogical domains. 

Building upon these findings, several recommendations for future inquiry and implementation are 

proposed. Researchers and educational practitioners are encouraged to conduct large-scale external validation 

studies (DDR Phase 3) to test the HGEM Specification Matrix in diverse classroom environments across 

different socio-economic backgrounds. Such trials should utilize Structural Equation Modeling (SEM) or path 

analysis to determine if the Affective Safety and Affective Engine dimensions act as statistically significant 

predictors of Cognitive Depth and HotS acquisition. Furthermore, subsequent studies should investigate the 

temporal stability of mathematical resilience in students undergoing intensive Gasing training. The implication 

for policy is the adoption of the HGEM as a universal diagnostic guardrail, ensuring that rapid mathematical 

training remains psychologically safe and pedagogically sustainable. By implementing these recommendations, 

the educational community can move beyond the "Joy Paradox" toward a verifiable standard of holistic 

mathematical excellence.  

 

 

4. CONCLUSION 

This research successfully addresses the fragmentation in mathematics evaluation by establishing the 

Holistic Gasing Evaluation Model (HGEM). The study achieves its primary objective by formulating thirty-six 

psychometric sub-indicators and verifying their content validity through a robust expert consensus (V=0.86; 

AC1=0.82). Beyond mere validation, this research introduces the conceptual framework of “Affective-Safety 

Guardrails” as a necessary prerequisite for high-speed numerical training. By integrating standardized metrics 

for mathematics anxiety and flow experience, the HGEM provides the empirical evidence required to resolve the 

“Joy Paradox,” effectively proving that computational speed and psychological well-being are not mutually 

exclusive but are interdependent variables. The model serves as a new evaluative standard that shifts the focus of 

numeracy instruction from narrow technical output to sustainable, holistic development, ensuring that 

instructional claims of enjoyment are scientifically verifiable and psychologically safe. 
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