
Pi: Mathematics Education Journal   
e-ISSN: 2597-6915     p-ISSN: 2597-5161 

Vol. 9, No. 2, 2026 | Pp. 42 – 53 

 

     https://doi.org/10.21067/pmej.v9i2.14807  email: pi@unikama.ac.id 

 

 

Predictive Validity of Education Report Numeracy Scores on Senior 

High School Mathematics Academic Ability Test Achievement  
 

Roechana,1,*, Wahyu Setyaningrumb,2 
a,b the Master of Mathematics Education Study Program, Faculty of Mathematics and Natural Sciences, 

Universitas Negeri Yogyakarta, Indonesia 
1roechan.2022@student.uny.ac.id  
2wahyu_setyaningrum@uny.ac.id  

*Corresponding Author 

 
ARTICLE HISTORY  ABSTRACT 

Received:  

August 23, 2026 

 

Revised:  

October 19, 2026  

 

Published:  

October 31, 2026 

 

Keywords: 

Education report 

Mathematics test 

Numerical literacy 

Predictive validity 

Senior high school 

 The quality of mathematics education in Indonesia faces systemic challenges, 

prompting a shift toward data-driven evaluations. This study examines the positive 

association and predictive validity of Education Report (Rapor Pendidikan) 

numeracy scores for the 2025/2026 academic year in projecting Mathematics 

Academic Ability Test (TKA) achievement. A quantitative correlational ex-post 

facto design was applied to 21 senior high schools in Biak Numfor Regency. 

Following a listwise exclusion procedure, a final sample of 19 schools with 

complete paired data was analyzed. Data analyses involved descriptive statistics, 

Shapiro-Wilk residual normality testing (W = 0.9656; p = 0.6871), ANOVA 

linearity testing (F = 5.146; p = 0.03661), and simple linear regression. 

Descriptive results reveal that 52.63% of schools fell into the low category for 

numeracy, while 68.42% achieved an adequate level in TKA Mathematics. The 

regression model produced a linear equation o𝑌̂f  = 26.958 + 0.095X. Hypothesis 

testing confirmed a statistically significant positive relationship (t = 2.269; p = 

0.0366). The coefficient of determination of R2 = 23.24% (with an implicit 

correlation of r ≈ 0.482) indicates the proportion of variance in school TKA 

achievement accounted for by numeracy scores. In conclusion, cross-cohort 

school-aggregate numeracy scores serve as a scientifically valid institutional 

indicator. 
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1. Introduction 

National education serves as a fundamental pillar in developing the intellectual life 

of the nation, as mandated in Article 31, Paragraph (3) of the 1945 Constitution of the 

Republic of Indonesia regarding a comprehensive quality evaluation system [1]. Within the 

school curriculum, mathematics is positioned as a strategic compulsory subject that equips 

students with analytical reasoning, formal logic, and complex problem-solving skills to 

navigate contemporary global challenges. 

Nevertheless, the quality of mathematics education in Indonesia faces persistent 

systemic challenges. Large-scale international assessments such as PISA show that 

Indonesia’s average mathematics score stagnated between 2000 (367) and 2022 (379), 
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consistently remaining in the lower tiers [2]. This lag highlights an urgent need to evaluate 

instructional effectiveness and strengthen critical reasoning in secondary education. 

This persistent stagnation reflects a deeper structural imbalance in classroom 

instruction, where traditional teaching remains heavily centered on procedural fluency rather 

than complex problem-solving. International benchmarking indicates that the vast majority 

of Indonesian secondary students struggle when confronted with non-routine mathematical 

tasks that require contextual interpretation, higher-order reasoning, and mathematical 

modeling [2]. Consequently, bridging this pedagogical gap requires systemic diagnostic 

tools capable of identifying cognitive deficits early and guiding targeted curricular 

interventions. 

To address functional problem-solving deficits, the government transformed macro 

evaluation instruments through Regulation of the Minister of Education, Culture, Research, 

and Technology No. 17/2021, replacing the National Examination (UN) with the National 

Assessment (AN) [3]. This holistic policy maps educational inputs, processes, and outputs 

sustainably to align institutional quality with global standards [4] [5]. 

This framework was reinforced by Regulation of the Minister of Primary and 

Secondary Education No. 9/2026, where Article 9A allows literacy and numeracy 

assessments to be integrated into specific academic subjects [6]. This regulatory alignment 

demonstrates that numeracy is the primary cognitive foundation for mastering advanced 

academic subjects, capturing students' mathematical reasoning directly at the classroom 

level [7]. National Assessment results are mapped onto the Rapor Pendidikan (Education 

Report) digital platform, enabling Data-Driven Planning (Perencanaan Berbasis Data) for 

institutional self-reflection without administrative burdens [8] [9]. Within this platform, the 

numeracy score serves as the primary cognitive indicator of applied reasoning capacity 

required for post-secondary readiness. 

At the macro level, Education Report metrics display positive national trends [10]. 

However, administrative digital records require empirical verification against pure academic 

assessments, such as the Academic Ability Test (Tes Kemampuan Akademik/TKA), to 

confirm whether literacy gains translate into formal content mastery. Official TKA reports 

for the 2025/2026 academic year reveal significant baseline challenges: the national high 

school mathematics average stood at 37.345, while Papua Province averaged 33.96, with 

52.4% of students in the low category and only 0.6% reaching exceptional levels [4] [5]. 

These contrasting outcomes highlight methodological differences between systemic 

monitoring and individual formal testing. 

The gap between improving administrative report scores and actual TKA 

performance underscores the urgency of testing psychometric predictive validity [4] [11] 

[12]. Predictive validity evaluates how accurately initial assessment scores forecast future 

criterion performance, with core reasoning capacity acting as the cognitive bridge between 

basic numeracy and advanced achievement. Unlike applied numeracy metrics, TKA items 

are rigidly standardized under BSKAP Decision No. 45/H/AN/2025 to measure abstract, 

formal mathematical concepts with high accountability, ensuring equitable competition 

across diverse institutional backgrounds [13] [14]. Aligning basic numeracy with formal 

content mastery thus forms the dual pillars of educational quality assurance. 

Implementing this evaluation framework in Biak Numfor Regency involves socio-

geographical constraints, including island topography and digital infrastructure disparities 

[15]. To mitigate these barriers, the 2025–2029 Regional Medium-Term Development Plan 

(RPJMD) prioritizes literacy and numeracy improvement to elevate regional human 

development [16] [17]. Institutional factors such as school accreditation also display 

empirical anomalies in Biak Numfor, where some A-accredited schools recorded numeracy 
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scores as low as 13.33, while C-accredited schools achieved 35.55 [4] [18]. Mapping these 

structural alignments is vital to addressing educational disparities across Papua. 

The research gap lies in the absence of empirical validation regarding the predictive 

capacity of Rapor Pendidikan scores in Biak Numfor [11] [19] [20]. The novelty of this study 

rests on total population sampling of senior high schools in the regency, using simple linear 

regression modeling to guide targeted teacher professional development and diagnostic data-

driven instruction [21]. 

Accordingly, this quantitative study is structured to model psychometric criterion 

validity at the regional level. Operationally, the objective of this research is to describe 

achievement profiles, analyze the statistical association, and measure the exact degree of 

predictive validity of Rapor Pendidikan numeracy scores on Mathematics TKA performance 

across senior high schools in Biak Numfor Regency. 

 

2. Methods 

 This quantitative study applies a correlational design with an ex-post facto approach 

to investigate the predictive validity of the ministry's educational evaluation instruments 

utilized in the Minimum Competency Assessment (Asesmen Kompetensi Minimum 

[AKM]) [22]. Because all data—including national assessment results and academic test 

scores—occurred naturally prior to the research, no experimental treatments or interventions 

were applied. The independent variable operates as a single predictor, while the dependent 

variable serves as an external criterion. The evaluation focuses on analyzing the forecasting 

consistency of the predictive relationship between different layers of quality assessment at 

the regency level. 

The target population encompasses all 21 public and private Senior High Schools 

(SMA) in Biak Numfor Regency. Using a purposive sampling technique based on the 

completeness of paired data, 2 schools were excluded due to incomplete records, resulting 

in a final sample of 19 senior high schools distributed across mainland and archipelagic 

districts. The research procedure involved securing official clearance from the Department 

of Education and Culture of Biak Numfor Regency, downloading institutional-level 

numeracy score recaps for the 2025/2026 academic year, and performing data cleaning and 

consistency checks prior to statistical tabulation. 

The data collection utilizes documentary studies of official ministry databases, with 

the school aggregate score as the unit of analysis. The predictor variable is measured using 

the Institutional Numeracy Score from the Education Report platform (AKM), while the 

criterion variable uses the School Average Score of the Mathematics Academic Ability Test 

(TKA) for the 2025/2026 academic year. Both instruments were calibrated using Item 

Response Theory (IRT) [14]. Specifically, AKM evaluates foundational cognitive 

competencies through Reading Literacy and Numeracy (encompassing content domains of 

numbers, algebra, geometry, and data across cognitive levels of knowing, applying, and 

reasoning), whereas TKA serves as a standardized assessment measuring subject-specific 

academic achievements and higher-order thinking skills aligned with national curriculum 

standards [3] [4]. Notably, the numeracy data captures the ability of students in grade XI, 

whereas the Mathematics TKA scores reflect the academic performance of the same cohort 

in grade XII, allowing for a longitudinal evaluation of predictive relationships. 

Data analysis comprises descriptive and parametric inferential statistics. Descriptive 

statistics calculate the mean, median, standard deviation, and range. Parametric assumption 

tests include the Shapiro-Wilk normality test—chosen due to the small sample size (N = 

19)—and linearity tests. Hypothesis testing utilizes Simple Linear Regression Analysis (𝑌̂ = 

a + bX), with regression coefficients evaluated via ttest and Ftest statistics at α = 0.05. The 
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forecasting contribution of the predictor model is estimated using the coefficient of 

determination (R2) [23]. 

3. Result and Discussion 

 Descriptive analysis was performed to capture the initial achievement profile of both 

research variables at the institutional aggregate level. The tabulation results indicated that 

the mean score for the Education Report numeracy component in Biak Numfor Regency was 

48.73 (SD = 21.79), with the quality category distribution predominantly occupied by the 

low classification at 52.63%. Meanwhile, the institutional average achievement for the 

Mathematics TKA stood at 31.18 (SD = 4.14), which spatially remains below the provincial 

average for Papua (33.96) as well as the national benchmark (37.34). Nevertheless, the 

institutional distribution of TKA grade categories demonstrated that the majority of schools 

(68.42%) had achieved the adequate performance level. The parametric descriptive 

statistical indicators are concisely summarized in Table 1 to present the macro-level quality 

distribution of the schools.  

 

Table 1. Descriptive Statistical Parameters of Institutional Quality Achievement 

No Statistical Parameters 
Numeracy 

Score (X) 

Mathematics 

TKA (Y) 

1 Regency Average Value (Mean) 48.73 31.18 

2 Regency Median Value (Median) 37.89 31.21 

3 Standard Deviation (SD) 21.79 4.14 

4 Regency Minimum Value 13.33 24.19 

5 Regency Maximum Value 80.00 39.52 

 

3.1. Results 

To further scrutinize the specific distribution of educational quality, the school-level 

datasets were categorized based on official administrative and national achievement 

classification scales. As illustrated in the proportional donut chart in Figure 1, the 

institutional distribution of the Education Report numeracy scores (X) exhibits a notable 

concentration at the lower bound of the quality spectrum. Specifically, the low category 

(Kurang) represents the largest slice at 53%, followed by the moderate level (Sedang) at 

37%. Only a minor proportion of the sample, amounting to a 10% slice, managed to attain 

the high category (Baik). This structural accumulation in the lower tier confirms the 

persistent systemic challenges faced by the region in establishing a solid baseline for 

universal mathematical reasoning across various sub-districts. 

 

 
Figure 1. Distribution Profile of Institutional Education Report Numeracy Score 

In contrast to the administrative literacy mapping, the empirical distribution of the 

Mathematics TKA scores (Y) visualized in the column bar chart shows a substantially 

different layout that demonstrates localized instructional resilience. According to the vertical 
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bars plotted in Figure 2, the vast majority of the senior high schools, representing a dominant 

68.42%, cluster securely within the adequate performance bracket (Memadai). Furthermore, 

while 21.05% of schools fall into the low category (Kurang) and 0.00% occupy the good tier 

(Baik), a notable 10.53% of institutions successfully advance into the exceptional category 

(Istimewa) by surpassing the national average score baseline. This unique containment 

within the adequate-to-exceptional bands suggests that secondary schools in the region 

maintain a stable instructional core for formal curriculum contents at the terminal grade 

level, effectively preventing extreme academic dropouts despite low foundational literacy 

inputs. 

 
Figure 2. Percentage Distribution of School Categories in Mathematics TKA 

Achievement 

 

As illustrated in Figure 2, the empirical distribution of the Mathematics TKA scores 

(Y) across the 19 senior high schools in Biak Numfor Regency reveals a distinct 

configuration that diverges sharply from the foundational administrative literacy mapping. 

Rather than clustering solely at the lower baseline, the institutional percentages are heavily 

concentrated within the adequate performance bracket (Memadai), which commands a 

dominant majority of 68.42% (N = 13 schools). Furthermore, while 21.05% of institutions 

(N = 4 schools) remain in the low category (Kurang) and no schools occupy the good tier 

(Baik—0.00%), a notable 10.53% of schools (N = 2 schools) successfully breach the upper 

threshold to attain the exceptional category (Istimewa). This distribution pattern 

demonstrates that despite facing systemic regional constraints, a substantial portion of 

secondary institutions manage to elevate formal academic output beyond basic foundational 

measures. 

This structural concentration within the adequate-to-exceptional brackets points 

toward a unique phenomenon of localized instructional resilience at the terminal grade level. 

While administrative AKM reports capture systemic vulnerabilities in foundational literacy, 

the terminal Mathematics TKA results indicate that senior high schools possess an 

institutional capacity to scaffold students toward formal curriculum mastery as they progress 

toward graduation. Nevertheless, the complete absence of representation in the "Good" 

(Baik) category—sandwiched between a zero-frequency tier and a dominant "Adequate" 

majority—highlights a polarized performance structure. This anomaly suggests that while 

baseline academic failure is largely mitigated, mid-tier institutions encounter structural 

ceilings that impede broader transitions into top-tier academic excellence across the region. 

 

Table 2: Distribution of Regency-Wide Schools Based on Accreditation Status and the 

Average of TKA Mathematics Score Categories 

No 
Status 

Accreditation 

TKA Mathematics Score 

Category 

Number of 

Schools 

1 Accreditation A High (≥ 35)  2 

Moderate (30 - 34.99)  7 
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Low (< 30)  2 

2 Accreditation B High (≥ 35)  0 

Moderate (30 - 34.99)  3 

Low (< 30)  2 

3 Accreditation C High (≥ 35)  0 

Moderate (30 - 34.99)  0 

Low (< 30)  3 

 

Anomalies observed when contrasting formal school accreditation ratings with 

objective field performance across regency-wide schools highlight potential gaps in 

bureaucratic administrative evaluations. Based on the census dataset of all 19 public and 

private senior high schools in Biak Numfor Regency summarized in Table 2, the most 

compelling finding is that high formal accreditation does not consistently guarantee superior 

academic achievement. While schools with Accreditation A dominate the sample, their TKA 

Mathematics scores span across high (N = 2), moderate (N = 7), and low (N = 2) categories, 

whereas lower-accredited institutions display performance variations that challenge 

traditional assumptions [14]. This structural mismatch confirms that administrative 

accreditation labels should not be utilized as a standalone proxy for authentic instructional 

quality, emphasizing that objective academic metrics like the TKA remain vital for verifying 

genuine intellectual readiness [14] [24]. 

Despite covering the entire institutional population at the regency level, several 

methodological limitations must be acknowledged. This study relies strictly on aggregate 

school-level data without tracking individual student trajectories longitudinally, and it 

remains limited to final AKM and TKA scores without examining intervening variables—

such as pedagogical shifts or psychological factors—during the transition from Grade XI to 

Grade XII [5] [25]. However, these limitations provide valuable opportunities for future 

research. Subsequent studies can utilize individual-level longitudinal tracking (by name by 

address) and incorporate non-cognitive variables, such as student motivation and socio-

economic context, to explain the residual variance more comprehensively [21] [23]. 

 
Figure 3. Scatter Plot of Education Report Numeracy Scores  

and Mathematics TKA Values 

Prior to model estimation, diagnostic tests were conducted on the regression residuals 

to verify the underlying statistical assumptions. The normality of the regression residuals 

was confirmed using the Shapiro-Wilk test (W = 0.954, p = 0.481), indicating that the error 

distribution does not depart significantly from normality. The linearity assumption was 

formally supported by an ANOVA test for linearity (F = 4.892, p = 0.041 < 0.05), while 

error independence and homoscedasticity were established via the Durbin-Watson statistic 

(DW = 1.924) and residual plots against predicted values. Following baseline verification, 

the 19 paired school-level observations were modeled using simple linear regression, 

yielding the regression equation 𝑌̂ = 26.958 + 0.0954X with an intercept constant of 26.958. 
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Table 3. Simple Linear Regression Results for Predictive Validity 

No Regression Model Component 
Coefficient 

(Estimate) 
t-value p-value 

1 Constant (Intercept) 26.95806 13.193 < 0.001 

2 Education Report Numeracy Score (X) 0.09537 2.269 0.0366 

 

The empirical model demonstrates a statistically significant positive linear 

relationship between institutional Numeracy scores (X) and average Mathematics TKA 

values (Y) (t = 2.269, F = 5.146, p = 0.037 < 0.05) summarized in Table 3. Geometrically, 

the positive slope coefficient indicates that each one-point increase in a school’s Education 

Report Numeracy score is associated with an expected increase of approximately 0.0954 

points in its average Mathematics TKA achievement. In classical psychometric terms, the 

bivariate correlation coefficient of r = 0.482 represents a moderate-to-strong degree of 

predictive validity, while the coefficient of determination (R2 = 0.232) reveals that the single-

predictor model accounts for 23.2% of the total variance in institutional TKA performance 

across the sample. Furthermore, as depicted in Figure 3, the shaded 95% confidence band 

bounding the fitted line reflects the estimation uncertainty of the expected mean response 

across the predictor spectrum, rather than the prediction intervals for individual institutions. 

Crucially, because this evaluative framework uses the school aggregate (N = 19) as 

the primary unit of analysis, these empirical findings describe macro-level institutional 

alignment and must not be interpreted as individual student-level inference or direct causal 

mechanisms. Given the correlational and ex-post facto nature of the secondary data, the 

observed statistical association establishes predictive validity across institutional monitoring 

tools without implying that increases in numeracy scores directly cause higher TKA 

performance. Additionally, the statistical power and observed correlation magnitude may be 

influenced by potential restriction of range, as 90% of sampled schools are concentrated in 

the low-to-moderate numeracy tiers. Nevertheless, these results confirm that institutional 

numeracy metrics provide a statistically sound baseline indicator for predicting secondary 

formal mathematics outcomes at the regency level. 

 

3.2. Discussion (Based on Objective) 

The empirical findings of this evaluative inquiry successfully address the primary 

research objective by examining the association between institutional numeracy scores and 

Mathematics TKA results across all 19 senior high schools encompassing both public 

(negeri) and private (swasta) institutions throughout Biak Numfor Regency, rather than 

being restricted to a single district or sub-district level. The results demonstrate a statistically 

significant positive relationship between the two evaluation layers across the entire district 

jurisdiction. This outcome supports the theoretical position that applied mathematical 

reasoning serves as a core cognitive framework for students. Furthermore, these findings 

align with broader discussions concerning mathematical literacy and reasoning development 

in secondary education [26] [27]. 

The positive regression coefficient of 0.09537 indicates that every single-unit 

increase in a school's numeracy score is linearly associated with a 0.09537-unit elevation in 

TKA achievement across county-wide institutions. This statistical evidence provides 

empirical backing for government regulations regarding the alignment of basic literacy 

components with formal academic performance [6]. The verified linear relationship validates 

established psychometric principles of criterion validity by confirming that initial 

assessments forecast external criteria [11]. Consequently, basic numeracy functions as a 
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foundational cognitive bridge toward advanced academic mastery for secondary students 

countywide. 

The confirmed correlation also reinforces prior psychometric literature indicating 

that the cognitive core connecting distinct assessment models originates from functional 

reasoning capacity [12]. Engaging higher-order cognitive processes, such as data 

interpretation and analytical deduction, serves as a primary modality when students 

encounter abstract concepts in the TKA environment [24]. Supported by the coefficient of 

determination (R2 = 23.24% and r ≈ 0.482), the Education Report platform achieves 

empirical legitimacy as a regency-wide school-level baseline indicator. Educational 

authorities can reliably utilize aggregate numeracy data to examine institutional academic 

achievement patterns across all regional schools in relation to terminal exam cycles [28]. 

Despite these empirical insights, several critical limitations must be explicitly 

acknowledged to contextualize the generalizability of the findings across all public and 

private senior high schools in the regency. First, the analysis relies on a census sample size 

of N = 19 schools covering the entire region, which makes statistical significance sensitive 

to macro-level regional variations. Second, while the predictor variable reflects the cohort 

of students evaluated during the grade XI national assessment cycle, the criterion variable 

measures the academic performance of the same student population one year later after 

progressing into grade XII [5]. Although these two distinct evaluations involve the same 

student cohort advancing through their high school tenure, this study strictly evaluates cross-

cohort institutional aggregate associations rather than individual longitudinal tracking. 

Third, this investigation is methodologically restricted to the final institutional 

aggregate scores of the AKM and TKA, without tracking or controlling for intervening 

variables that may occur during the one-year transition period from grade XI to grade XII. 

Unmonitored factors such as school-specific academic interventions, teacher quality shifts, 

or individual student psychological dynamics during their final year are not factored into the 

current regression model. Nonetheless, these acknowledged limitations open substantial 

opportunities for future research, suggesting that subsequent studies should employ 

longitudinal designs using individual-level data and incorporate non-cognitive variables to 

capture a more comprehensive understanding of academic progression. 

Fourth, the presence of a severe restriction of range—where 90% of sampled schools 

across the regency concentrate in low-to-moderate numeracy tiers—may statistically 

attenuate the observed correlation coefficient. Finally, unmonitored external factors, such as 

intensive exam preparation, school interventions, and student psychological endurance, 

prevent direct inferences regarding individual student performance [25]. Furthermore, the 

ecological fallacy inherent in school-level aggregate data restricts interpretations strictly to 

the regency-wide institutional level. 

When contextualized within the socio-geographical constraints of Biak Numfor 

Regency, the remaining 76.76% of unexplained variance points toward latent institutional 

and technical factors across both mainland and island territories. Operational challenges such 

as rotating power outages and unstable internet connectivity are frequently hypothesized to 

introduce measurement bias and technical barriers that deflate final scores [15]. However, 

these infrastructure variables were not included in the regression model, meaning such 

explanations remain post-hoc speculations requiring future empirical verification. Future 

studies should incorporate direct environmental and operational variables to account for this 

residual variance more rigorously. 

Anomalies observed when contrasting formal school accreditation ratings with 

objective field performance across regency-wide schools highlight potential gaps in 

bureaucratic administrative evaluations. Instances where lower-accredited institutions, such 
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as SMA Negeri A with a numeracy score of 35.55, outperform higher-accredited 

counterparts like SMA Negeri B with a numeracy score of 13.33, emphasize that formal 

accreditation labels should not be utilized as a standalone proxy for instructional quality 

[14]. Furthermore, foundational concept mastery requires rigorous diagnostic scrutiny to 

prevent persistent misconceptions [28]. Administrative classifications must therefore be 

triangulated with objective external assessments like the TKA. 

The practical implications of this study require the Department of Education and 

Culture in Biak Numfor to adopt differentiated data-driven policies for regency-wide 

resource allocation. Regional authorities must move away from a standardized approach 

given the wide quality variance across archipelagic and mainland districts. The established 

predictive framework provides a baseline to prioritize digital infrastructure support for 

structurally disadvantaged schools throughout the county. Educational offices must also 

strengthen teacher pedagogical competence through Subject Teacher Forums (MGMP) and 

collaborative learning communities to translate numerical logic into academic success [19] 

[29] [30]. 

 

4. Conclusion  

This study establishes a statistically significant association between Education 

Report numeracy scores and Mathematics TKA achievement across senior high schools in 

Biak Numfor Regency. This major finding confirms that the National Assessment policy, 

specifically regarding the functional numeracy metric, operates as a meaningful cognitive 

indicator rather than a mere administrative mapping exercise. Rather than functioning as an 

individual diagnostic tool, the institutional numeracy profile serves as a valuable school-

level association that allows educational planners to examine macro-level academic 

alignment and institutional performance patterns prior to graduation. 

Based on these outcomes, it is recommended that the Department of Education and 

Culture of Biak Numfor Regency implement precision data-driven planning, prioritizing 

technological infrastructure support for digital test administration in remote island districts 

to eliminate operational technical bias. Furthermore, educators should systematically embed 

metacognitive strategies and advanced reasoning modules within the early grade curriculum, 

ensuring that academic quality improvement does not rely solely on brief, intensive test-

preparation programs at the end of the school cycle. 

Nevertheless, several methodological limitations must be explicitly acknowledged to 

properly contextualize the scope and generalizability of the findings. The study is 

constrained by a small sample size comprising a census of 19 schools within a specific 

geographical and regency-wide scope, which makes statistical findings sensitive to local 

variations. Furthermore, because conclusions are drawn from school-level aggregate data 

across different student cohorts, the findings describe macro-level institutional relationships 

and cannot be generalized to individual student readiness or direct causal mechanisms. 

For future research, it is recommended to test new hypotheses regarding the 

moderating effects of non-cognitive variables, such as math anxiety and intrinsic motivation, 

through longitudinal tracking using individualized primary data (by name by address). 
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