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ABSTRACT
This study focused on the development and validation of a Contextualized Numeracy Test (CNT) for Grade 7 learners, anchored on the MATATAG Mathematics Curriculum, specifically designed as a diagnostic tool to assess foundational readiness. Utilizing the ADDIE (Analysis, Design, Development, Implementation, Evaluation) model, the study followed a systematic procedure to ensure content validity, reliability, and usability. In the analysis and design phases, a document analysis of the curriculum guide identified essential prerequisite competencies, which formed the basis for a 50-item initial pool mapped according to the SOLO Taxonomy. Expert validation using Lawshe’s Content Validity Ratio (CVR) and the DepEd Evaluation Rating Sheet resulted in a refined 35-item version, achieving a perfect Content Validity Index (CVI) of 1.00. Pilot testing was conducted with 307 Grade 7 respondents from four secondary schools in Ocampo District, Camarines Sur. Item analysis revealed an average difficulty index of 0.51 and an average discrimination index of 0.34, indicating that the items are generally functional for distinguishing between different student ability levels. The instrument demonstrated high internal consistency, with a Cronbach’s Alpha and Kuder-Richardson Formula 20 (KR-20) of 0.71. The results suggest that the tool can provide teachers with a “cognitive map” of student thinking, allowing for more targeted instructional interventions rather than broad remediation. Ultimately, the final 30-item instrument was found to be acceptable for diagnostic classroom use in identifying learning gaps and mapping foundational numeracy skills essential for secondary mathematics readiness. It is recommended that mathematics teachers utilize the CNT at the beginning of the school year to design targeted intervention programs. Furthermore, school administrators should encourage the localized development of similar diagnostic tools across other grade levels to support the long-term goals of the MATATAG curriculum.
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I. INTRODUCTION
The state of mathematics education in the Philippines is marked by a persistent proficiency gap, as evidenced by converging results from international large-scale assessments. The 2022 Programme for International Student Assessment (PISA) reported that Filipino learners obtained a mean score of 355, significantly below the Organization for Economic Co-operation and Development (OECD) average of 472 (OECD, 2023). This trend is consistent with the 2019 Trends in International Mathematics and Science Study (TIMSS) and the Southeast Asia Primary Learning Metrics (SEA-PLM 2019), where only a small fraction of Filipino learners reached minimum proficiency standards (Mullis et al., 2020; UNICEF & SEAMEO, 2020). Collectively, these assessments suggest that a substantial proportion of students progress through the elementary level without consolidating the prerequisite numeracy competencies necessary for secondary mathematics (World Bank, 2022). These international benchmarks emphasize the application of mathematical concepts in real-world contexts—a competency where Filipino learners consistently struggle. Consequently, there is an urgent national mandate to align local assessment practices with the rigorous standards of PISA and TIMSS by focusing on higher-order thinking skills and contextualized problem-solving (DepEd, 2023).
The transition from Elementary Mathematics to Grade 7 in Junior High School represents a critical curricular shift, where instruction advances from concrete arithmetic toward abstract algebraic reasoning. This progression presupposes mastery of primary-level skills; however, national policy reviews, including the EDCOM II Year 1 Report (2024), highlighted structural challenges in the primary grades that affect instructional quality. Local studies indicated that mathematics anxiety and shifting instructional calendars may inadvertently constrain opportunities for sustained numeracy development (EDCOM II, 2024; Ubuan & Taganap, 2025). Despite these challenges, the extent of foundational gaps remains insufficiently diagnosed due to the structure of existing assessments. Instruments such as the Rapid Mathematics Assessment (RMA) primarily function as curriculum-monitoring tools that emphasize grade-level standards assuming prior mastery. In contrast, a true readiness diagnostic must isolate specific arithmetic deficits from previous years to inform remediation. As Igarashi and Suryadarma (2023) noted, an assessment-design mismatch occurs when tests capture only exposure to new content, thereby failing to illuminate the actual readiness profile of learners transitioning into Junior High School mathematics.
Compounding this diagnostic limitation is the linguistic dimension of mathematical testing. While the Philippine context predominantly utilizes English, the additional cognitive demand of processing problems in a second language may influence measured achievement, often conflating reading comprehension difficulty with mathematical reasoning ability (OECD, 2023; Broadway & Zamora, 2018). To address this, the current study utilized Filipino-dominant code-switching in the test construction. This approach serves as a vital scaffolding tool, ensuring that the instrument measures mathematical proficiency rather than English language fluency (DepEd, 2018). Furthermore, the effectiveness of these diagnostics is enhanced through contextualization. Situating mathematical concepts within familiar real-world applications improves learner engagement and allows students to visualize the relevance of numerical patterns (Ecedillo, 2023; Reyes et al., 2019). When mathematical problems are anchored in authentic local situations and expressed in a language natural to the learner, students demonstrate higher persistence and better conceptual understanding, effectively reducing academic alienation.
In response to these identified gaps, this study developed and validated the Contextualized Numeracy Test (CNT) for incoming Grade 7 learners. The development of this instrument directly contributes to the Department of Education’s alignment initiative, transitioning away from traditional rote-memory testing toward the application-based models used in international evaluations. The primary objective of the research is to produce a specialized diagnostic instrument capable of isolating prerequisite arithmetic deficiencies prior to their interference with secondary-level learning. Unlike conventional achievement tests that measure mastery of current grade-level competencies, the CNT is specifically designed to assess learner readiness by revisiting foundational competencies in Number and Algebra, Measurement and Geometry, and Data and Probability.
To ensure the CNT satisfies rigorous psychometric and pedagogical standards, its development was systematically aligned with the MATATAG Curriculum (Revised K–10 Curriculum). The construction of the test was structured through the Structure of Observed Learning Outcome (SOLO) Taxonomy, enabling the classification of student responses according to increasing levels of cognitive complexity—from unistructural understanding to relational thinking. This provides educators with a "cognitive map" of a learner’s reasoning rather than a simple summative score. The research process followed the ADDIE Model (Analysis, Design, Development, Implementation, and Evaluation) to ensure a systematic development cycle, while the validation and reliability measures were anchored in Classical Test Theory (CTT). Through the provision of diagnostic data, this study suggests that the CNT is a functional instrument that may be acceptable for diagnostic classroom use in identifying specific learning gaps and supporting the transition to Junior High School mathematics.


II. METHODOLOGY
RESEARCH DESIGN
The researcher used the Developmental Research Design (DRD) as the main framework for this study which centers on the systematics design, development, and evaluation of instructional product or assessment instrument (Richey & Klein, 2007). This design serves as the "umbrella" that covers the entire process of creating, building, and testing a new tool. This design was chosen because the goal of the study is to develop a practical solution to help improve the 91.94% non-proficiency rate identifies in the district’s Rapid Mathematics Assessment (RMA) last August, 2025.
Under this umbrella, the ADDIE Model was used as the step-by-step guide. The DDIE Model is the actual procedure that was followed. While alternative frameworks such as Dick and Carey or ASSURE model exist, the researcher prioritized ADDIE Model for its structural integrity and robust evaluation mechanisms. This model consists of five stages: Analysis, Design, Development, Implementation, and Evaluation. The ADDIE Model is helpful because it allowed the researcher to fix and improve the test based on the suggestions of experts and the results of the pilot test.
By using the Developmental Research Design and the ADDIE Model together, the researcher ensured that the final test is well-made, fits the MATATAG Curriculum, and is easy for Grade 7 students to understand.



SAMPLING METHODOLOGY
Learner Participants
The researcher employed Proportional Stratified Cluster Random Sampling to select the participants for the pilot testing of the developed Contextualized Numeracy Test (CNT). This method was chosen to ensure that the sample was a fair and accurate reflection of the entire Ocampo district. In this approach, stratified means that the learners were first grouped according to their specific schools so that each institution was represented proportionally. The term cluster refers to the selection of whole section/s rather than individual students, which allowed the learners to remain in their natural classroom settings during the test and avoid unnecessary disruptions during class hours as mandated in the Endorsement given by the SDS of the Division of Camarines Sur. For the randomization process, the researcher used the fishbowl technique, where the names of all available sections from each school were written on pieces of paper, placed in a container, and drawn randomly. This ensured that every section had an equal chance of being chosen and prevent any bias.
The researcher applied Yamane’s Formula with a 0.05 margin of error in determining the necessary sample size. Given the total enrollment of 955 Grade 7 learners in the Ocampo District, the formula required a minimum of 282 participants. However, to keep the selected sections complete and avoid the logistical problem of pulling individual students out of their classes, the researcher included everyone in the nine selected sections. This resulted in a final sample of 307 Grade 7 learners, as shown in Table 1. This slightly larger sample size was intentional, as it helps make the statistical analysis and the testing of the items more stable and reliable.
Table 1
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Expert Validators 
The researcher employed purposive sampling to select a panel of experts who established the content and linguistic validity of the instrument. This method ensured that the validators possessed the specialized professional qualifications necessary for a rigorous evaluation of the contextualized assessment tool.
The researcher selected a validation panel composed of specialists categorized into two functional roles. For the Content Validators, the researcher tapped five (5) specialists based on the following criteria: (a) at least five years of extensive experience in Mathematics instruction; (b) current status as a Master Teacher, Mathematics Coordinator, or Mathematics Professor from a Higher Education Institution (HEI); and (c) documented training or expertise in the implementation of the MATATAG Curriculum. These experts evaluated the instrument's alignment with curriculum standards and the structural complexity of items based on the SOLO Taxonomy. For the Language Validators, the researcher selected an Associate Professor V in Filipino from the Central Bicol State University of Agriculture (CBSUA) and a Doctor of Philosophy (PhD) in English who serves as a Teacher III in Ocampo. These experts collaborated to ensure the linguistic appropriateness and grammatical precision of the code-switched instrument. They specifically verified that the Filipino translations, which comprised the majority of the test items, were suitable for the Grade 7 level, and ensured that the English terminologies were used accurately. This dual-language scrutiny guaranteed that the contextualized scenarios were clear, free from ambiguity, and culturally relevant to the learners.
Through the involvement of these specialists, the researcher computed the Content Validity Index (CVI). This process guaranteed that the Contextualized Numeracy Test (CNT) underwent scrutiny for mathematical rigor, linguistic quality, and theoretical soundness before the researcher administered it to the larger learner sample.
Table 2
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DATA GATHERING PROCEDURE
The researcher executed the data gathering process through the systematic phases of the ADDIE Model, ensuring that each stage of the instrument’s development was grounded in curricular standards and psychometric rigor.
1. Analysis Phase: In this initial stage, the researcher performed a comprehensive document analysis of the MATATAG Curriculum Guide for Grade 7 Mathematics. The researcher utilized the 91.94% RMA result as the primary baseline to identify specific learning gaps and "prerequisite competencies." By auditing the curriculum, the researcher established the primary domains—Number and Algebra, Measurement and Geometry, and Data and Probability that formed the conceptual backbone of the assessment.
2. Design Phase: During the design phase, the researcher developed the Table of Specifications (TOS). The researcher strategically mapped each potential test item against the identified competencies and categorized them according to the levels of the SOLO Taxonomy. To ensure content validity, the researcher determined the distribution of items by calculating the curricular weight of each topic within the official MATATAG framework.
3. Development Phase: This phase involved the construction and the multi-stage refinement of the instrument through a data-driven approach:
· Initial Item Generation: The researcher constructed an initial pool of 50 items anchored on contextualization and a specific code-switching protocol. To make the math problems relatable, the situations were based on the local culture, landmarks, and daily experiences of learners in the Ocampo District. These scenarios were written predominantly in Filipino to ensure that the "context" or story of the problem is easily understood by the students. However, English was strictly maintained for mathematical technical terms (e.g., angles, value, circle) to align with the MATATAG Curriculum standards. This approach ensured that the learners could focus on solving the mathematical tasks within a familiar local setting without being hindered by a language barrier. This intentional over-sampling of 50 items provided a sufficient buffer for selection after the validation and pruning process.
· Pre-Pilot Testing and Distractor Rehabilitation: The researcher administered the initial item pool to non-sampled Grade 7 learners to identify non-functioning distractors. Through Distractor Rehabilitation, the researcher analyzed the learners' error patterns and modified options that were never selected. The researcher replaced these "dead" distractors with plausible alternatives based on common mathematical misconceptions and computational errors observed in the learners' responses. This ensured that every choice in the multiple-choice format served a diagnostic purpose.
· Expert and Linguistic Validation: The researcher subjected the refined draft to a dual-validation process. Five content experts evaluated the items for mathematical accuracy and SOLO alignment using Lawshe’s Method to determine the Content Validity Ratio (CVR). Simultaneously, an Associate Professor in Filipino and a PhD in English scrutinized the linguistic precision of the code-switched items. The researcher used the consolidated feedback and the Content Validity Index (CVI) as the basis for revising or discarding items that did not meet the required threshold for validity.
4. Implementation Phase: After securing the necessary permits from the Schools Division Office and respective school heads, the researcher administered the refined version of the Contextualized Numeracy Test (CNT). The researcher conducted the administration among the 307 learner participants across the randomly selected clusters (intact groups). To maintain the reliability of the results, the researcher ensured standardized testing conditions by providing uniform instructions and strictly monitoring time limits across all participating schools.
5. Evaluation Phase: In the final stage, the researcher processed the gathered data by encoding the learner responses and applying Classical Test Theory (CTT). The researcher utilized the Kuder-Richardson 20 (KR-20) formula to test for internal consistency and the Point-Biserial Correlation to measure the discrimination power of each item. Based on these statistical indices, the researcher selected the best-performing items to constitute the final version of the diagnostic tool, ensuring it remained efficient for classroom use while maintaining proportional representation of the curriculum domains.
RESEARCH INSTRUMENTS
The researcher utilized two primary sets of instruments to ensure the technical, instructional, and linguistic quality of the study. These tools allowed the researcher to gather empirical data from the experts and performance data from the learner participants.
1. Validation and Acceptability Instruments
The researcher utilized standardized and official evaluation forms to establish the validity and usability of the Contextualized Numeracy Test (CNT). These were administered to the panel of five (5) content experts and two (2) language validators:
· Content Validity Evaluation Form (Lawshe’s Method): The researcher employed this standardized and globally validated tool to quantify the "essentiality" of each test item through expert judgment. By using this established statistical procedure, the researcher computed the Content Validity Ratio (CVR) for each item and the overall Content Validity Index (CVI) of the instrument. This provided an objective, data-driven assurance that the test items possessed high content validity and strictly aligned with the competencies of the MATATAG Curriculum and the structural levels of the SOLO Taxonomy.
· DepEd Evaluation Rating Sheet for Print Resources: The researcher used this official tool to establish face and linguistic validity, as well as the acceptability and usability of the instrument. Through this form, the validators rated the CNT based on four critical factors: (1) Content Quality, (2) Format Quality, (3) Presentation and Organization, and (4) Accuracy and Up-to-datedness. By utilizing this standardized DepEd tool, the researcher ensured that the developed CNT met the national requirements for educational resources.
2. The Contextualized Numeracy Test (CNT)
The researcher developed the Contextualized Numeracy Test (CNT) as the primary performance-based instrument of the study. This code-switched (English and Filipino) diagnostic tool underwent a rigorous development process:
· Table of Specifications (TOS): The researcher designed a TOS that mapped the test items against the MATATAG Curriculum domains (Number and Algebra, Measurement and Geometry, and Data and Probability) and the SOLO Taxonomy levels.
· Item Construction: The researcher constructed items using local contexts to make the mathematical problems more relatable to the Grade 7 learners. The instrument utilized a multiple-choice format, which the researcher optimized through the Distractor Rehabilitation process to ensure that each option served a diagnostic purpose in identifying learner misconceptions.
STATISTICAL TREATMENT
To ensure the technical quality and psychometric rigor of the Contextualized Numeracy Test (CNT), the researcher processed and analyzed the gathered data using Microsoft Excel with an automated item analysis template. The researcher employed the following statistical methods:
1. Lawshe’s Content Validity Ratio (CVR) and Content Validity Index (CVI): The researcher used these tools to quantify the degree of consensus among the subject matter experts regarding the "essentiality" of each test item. The CVR identified critical items based on the threshold for five validators, while the CVI represented the overall content validity of the entire instrument.
2. Weighted Mean: The researcher employed the weighted mean to interpret the qualitative ratings provided by the experts in the DepEd Evaluation Rating Sheet for Print Resources. This determined the overall level of acceptability of the CNT across four factors: Content, Format, Presentation, and Accuracy.
3. Item Analysis (Classical Test Theory): This served as the primary method for evaluating item performance during the pilot testing phase with the 307 participants.
· Difficulty Index (p): The researcher measured the proportion of learners who answered an item correctly. The researcher utilized the range of 0.20 to 0.80 to identify items that were within the acceptable difficulty level.
· Discrimination Index (D): The researcher measured the power of an item to distinguish between high-performing and low-performing learners using the upper and lower 27% of the group.
· Point-Biserial Correlation: To further strengthen the item analysis, the researcher utilized the Point-Biserial Correlation to determine the relationship between a learner's performance on a specific item and their overall test score. The researcher set a threshold of ≥0.20 to ensure that each retained item possessed strong discriminating power.
4. Kuder-Richardson Formula 20 (KR-20) and Cronbach’s Alpha: Since the CNT is a dichotomously scored instrument (right or wrong), the researcher utilized the KR-20 to measure internal consistency reliability. This determined if the items consistently measured the same underlying construct of foundational numeracy. The researcher used the Lumen Ex Machina automated spreadsheet system to ensure the accuracy of the reliability coefficient.
5. Descriptive Statistics: The researcher used the Mean and Standard Deviation to summarize the performance of the 307 respondents. The Mean provided the average performance (central tendency), while the Standard Deviation measured the dispersion of scores, indicating the diversity of the learners' numeracy levels.
The researcher utilized these descriptive and psychometric statistical methods to ensure a comprehensive evaluation of the CNT’s validity and reliability. By applying these rigorous technical treatments, the researcher transformed the gathered raw data into empirical evidence, confirming that the final 30-item instrument is a statistically sound and instructionally efficient diagnostic tool for assessing the foundational numeracy skills of Grade 7 learners.
ETHICAL CONSIDERATIONS
The researcher strictly adhered to the Data Privacy Act of 2012. Informed Consent was obtained from parents/guardians, and Assent was secured from the learners. The study ensured the anonymity of participants and the confidentiality of all scores. Participation was entirely voluntary, and schools were informed of their right to withdraw from the process at any time.


III. RESULTS
Phase 1: Analysis Results
Foundational Numeracy Competencies in the MATATAG Grade 7 Mathematics Curriculum
The researcher anchored the identification of foundational numeracy competencies on the MATATAG Grade 7 Mathematics Curriculum, specifically targeting the prerequisite skills developed during Key Stage 2. These competencies represent the essential mathematical building blocks required for learners to transition successfully from elementary-level numeracy to complex secondary mathematics concepts.
To ensure the instrument's alignment with the national standards, the researcher audited the frequency of Learning Competencies (LCs) across the Grade 7 curriculum. The percentage distribution of the test items was directly derived from the curricular weight of each domain, ensuring that the diagnostic tool reflects the emphasis placed on specific mathematical strands.





Table 3
Foundational Numeracy Competencies and Prerequisite Skills Identified for the Diagnostic Instrument
	Content Domain
	Pre-requisite Elementary Competencies (MELCs/CG Codes)
	Weight in Grade 7 Competencies

	Numbers & Algebra
	Adds, subtracts, multiply and divides whole numbers.
Expresses fractions to decimals and vice versa.
Arranges fractions, decimals, and percent in ascending/descending order.
Performs a series of two or more operations on whole numbers following the PEMDAS or GMDAS rule.
Adds and subtracts fractions and mixed fractions.
Multiplies simple fractions and mixed fractions.
Performs operations on decimals
Performs laws of exponents

	62%

	Measures & Geometry
	Visualizes and describes shapes.
Calculates the area & perimeter of plane figures (triangles, quadrilaterals).
Describes and illustrates different kinds of angles.
	24%

	Data & Probability
	Interprets data presented in a bar and pie graph.
Interprets data presented in different kinds of line graphs.

	14%


Note: Domain distribution reflects MATATAG Grade 7 standards: Numbers and Algebra (62%) to assess foundational computational logic (e.g., PEMDAS, fractions, exponents); Measurement and Geometry (24%) for spatial reasoning; and Data and Probability (14%) for statistical readiness.
Phase 2: Design Results
The Blueprint of the Contextualized Numeracy Test
The researcher guided the development of the Contextualized Numeracy Test (CNT) through a Table of Specifications (TOS) anchored on the SOLO (Structure of Observed Learning Outcome) Taxonomy. This framework was selected as it allows for the measurement of both surface-level knowledge and deep structural understanding, which is critical for contextualized mathematics. Table 4 illustrates the strategic alignment of the 50 test items with the SOLO Taxonomy, categorizing them according to the structural complexity of the required learner responses.
The researcher utilized the SOLO levels to differentiate learner proficiency:
· Unistructural (24%) and Multistructural (34%) items focus on foundational skills, such as recall and basic computation involving one or more independent tasks.
· Relational (28%) and Extended Abstract (14%) items challenge learners to integrate these tasks into coherent structures and generalize their understanding to new, complex, and contextualized scenarios.
By prioritizing this distribution, the researcher ensured that the CNT effectively distinguishes between learners who can merely perform operations and those who can apply mathematical logic to solve real-world problems. This structural categorization serves as the basis for the diagnostic capacity of the instrument.
Table 4
Table of Specifications for the Initial 50-Item CNT based on SOLO Taxonomy
	Content Domain
	Weight in Grade 7 Competencies
	Uni-structural
	Multi-structural
	Relational
	Extended Abstract
	Total Points
	% Weight

	Numbers and Algebra
	62%
	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 16, 17, 18, 19, 20, 28
	15, 30
		



	21, 22, 23, 24, 25, 26 27, 29



	31
	31
	62%

	Measure and Geometry
	24%
		



	32, 33, 34, 35, 36, 37, 42



	
38, 39, 40, 41
	
43
	-
	12
	24%

	Data and Probability
	14%
	44
	45, 48
	46, 49
	47, 50
	7
	14%

	TOTAL
	100%
	28
	8
	11
	3
	50
	100%


Note: Initial 50-item distribution across SOLO levels: 72% Surface Learning (Unistructural/Multistructural) to establish baseline skills, and 28% Deep Learning (Relational/Extended Abstract) to evaluate higher-order synthesis and contextualized problem-solving.

Phase 3: Development Results (Expert Validation and Refinement)
Level of Acceptability of the Contextualized Numeracy Test
The researcher submitted the proposed Contextualized Numeracy Test (CNT) to five (5) content experts and two (2) language experts for evaluation using the DepEd-standardized Evaluation Rating Sheet for Print Resources. The evaluation focused on four critical factors: Content, Format, Presentation and Organization, and Accuracy and Up-to-datedness.
Table 5 presents the evaluation results, which served as the basis for the instrument's refinement. While the first three factors received high passing marks, the results for Factor 4 (Accuracy) highlighted the necessity of a rigorous validation and revision phase.
Specifically, the researcher obtained a mean score of 25.71 for Content, confirming the items' alignment with the MATATAG curriculum. Format earned a score of 68.86, affirming that the layout meets readability standards, while Presentation and Organization achieved 18.57, indicating a logical flow.
However, Factor 4 (Accuracy and Up-to-datedness) received a mean score of 23.29, falling short of the required perfect 24-point threshold. The validators identified minor computational and typographical errors in specific items. In strict adherence to DepEd guidelines—which mandate 100% accuracy for educational resources—the researcher implemented the following corrective measures:
1. Systematic Revision: The researcher addressed every error identified by the experts, particularly the typographical inconsistencies and computational lapses.
2. Accuracy Errata: The researcher documented these specific corrections in an Accuracy Errata (see Appendix A) to ensure transparency. This list served as a verification tool to confirm that all "Failed" criteria were rectified.
3. Final Accuracy Verification: Through these revisions, the researcher ensured that the instrument reached the 100% accuracy requirement before it was administered in the pilot testing phase.
Consequently, while the initial remark for Accuracy was "Failed," the experts recommended the instrument for use as "Passed with Revisions." The researcher’s proactive refinement transformed the initial draft into a technically sound diagnostic tool.
Table 5
Summary of Expert Evaluation Ratings on the Acceptability of the CNT
	Criteria
	Highest Possible Score
	Passing Score
	Evaluators’ Ratings
	Inter
pretation
	Remarks

	
	
	
	V1
	V2
	V3
	V4
	V5
	V6
	V7
	Mean
	
	

	Content
	28
	21
	27
	28
	26
	27
	23
	25
	24
	25.71
	Passed
	Accepted

	Format
	72
	54
	67
	72
	65
	68
	72
	70
	68
	68.86
	Passed
	Accepted

	Presentation & Organization
	20
	15
	18
	20
	20
	20
	18
	17
	17
	18.57
	Passed
	Accepted

	Accuracy 
	24
	24
	24
	24
	24
	24
	22
	23
	22
	23.29
	Failed
	Needs Minor Revision


Note: Although the CNT achieved high acceptability in Content and Format, a "Failed" rating in Accuracy prompted a systematic refinement of typographical and computational errors, documented in Appendix D (Accuracy Errata).
Content Validity of the Initial Contextualized Numeracy Test (CNT)
To determine the essentiality and relevance of the 50 items initially developed, the instrument was subjected to content validation by a panel of five (5) subject matter experts. The experts evaluated each item using Lawshe’s Content Validity Ratio (CVR) to identify which competencies are essential for a Grade 7 diagnostic instrument. 
Table 6 presents the expert validation results for the initial 50-item Contextualized Numeracy Test (CNT), utilizing Lawshe’s Content Validity Ratio (CVR) to identify essential foundational competencies as determined by five experts. Based on Lawshe’s formula for a five-member panel, only items achieving a perfect CVR of 1.00 were automatically retained for the final version. In the Numbers and Algebra domain, 20 out of 31 items were identified as essential, while eleven items (Items 4, 9, 11, 14, 20, 21, 22, 23, 25, 26, and 30) were deleted due to CVR scores ranging from -0.20 to 0.60, which fell below the required consensus threshold. For Measures and Geometry, eight items were retained, while four items (Items 32, 36, 37, and 43) were removed after being rated as "Useful but not Essential" or "Not Necessary," resulting in CVR scores as low as -0.20. In contrast, the Statistics and Probability domain showed perfect alignment with the curriculum, with all 7 items (Items 44–50) unanimously rated as essential with a CVR of 1.00.
The initial 50-item pool yielded an overall Content Validity Index (CVI) of 0.784, representing the average of all CVR values and serving as an indicator of the instrument's overall content quality. While the initial index was 0.784, the strategic removal of the 15 non-essential items significantly refined the tool, resulting in a 35-item diagnostic instrument with perfect content validity ready for the pilot testing phase.
Table 6: 
Content Validity Analysis using Lawshe’s CVR 
	ITEM NUMBER
	Not Necessary
	Useful but not Essential
	Essential
	CVR
	REMARKS

	Numbers & Algebra

	1
	-
	-
	100%
	1.00
	ESSENTIAL

	2
	-
	-
	100%
	1.00
	ESSENTIAL

	3
	-
	-
	100%
	1.00
	ESSENTIAL

	4
	-
	20%
	80%
	0.60
	DELETE

	5
	-
	-
	100%
	1.00
	ESSENTIAL

	6
	-
	-
	100%
	1.00
	ESSENTIAL

	7
	-
	-
	100%
	1.00
	ESSENTIAL

	8
	-
	-
	100%
	1.00
	ESSENTIAL

	9
	-
	40%
	60%
	0.20
	DELETE

	10
	-
	-
	100%
	1.00
	ESSENTIAL

	11
	-
	20%
	80%
	0.60
	DELETE

	12
	-
	-
	100%
	1.00
	ESSENTIAL

	13
	-
	-
	100%
	1.00
	ESSENTIAL

	14
	-
	40%
	60%
	0.20
	DELETE

	15
	-
	-
	100%
	1.00
	ESSENTIAL

	16
	-
	-
	100%
	1.00
	ESSENTIAL

	17
	-
	-
	100%
	1.00
	ESSENTIAL

	18
	-
	-
	100%
	1.00
	ESSENTIAL

	19
	-
	-
	100%
	1.00
	ESSENTIAL

	20
	-
	20%
	80%
	0.60
	DELETE

	21
	-
	20%
	80%
	0.60
	DELETE

	22
	-
	60%
	40%
	-0.20
	DELETE

	23
	20%
	20%
	60%
	0.20
	DELETE

	24
	-
	-
	100%
	1.00
	ESSENTIAL

	25
	20%
	-
	80%
	0.60
	DELETE

	26
	-
	40%
	60%
	0.20
	DELETE

	27
	-
	-
	100%
	1.00
	ESSENTIAL

	28
	-
	-
	100%
	1.00
	ESSENTIAL

	29
	-
	-
	100%
	1.00
	ESSENTIAL

	30
	-
	40%
	60%
	0.20
	DELETE

	31
	-
	-
	100%
	1.00
	ESSENTIAL

	Measures & Geometry

	32
	60%
	-
	40%
	-0.20
	DELETE

	33
	-
	-
	100%
	1.00
	ESSENTIAL

	34
	-
	-
	100%
	1.00
	ESSENTIAL

	35
	-
	-
	100%
	1.00
	ESSENTIAL

	36
	40%
	-
	60%
	0.20
	DELETE

	37
	20%
	40%
	40%
	-0.20
	DELETE

	38
	-
	-
	100%
	1.00
	ESSENTIAL

	39
	-
	-
	100%
	1.00
	ESSENTIAL

	40
	-
	-
	100%
	1.00
	ESSENTIAL

	41
	-
	-
	100%
	1.00
	ESSENTIAL

	42
	-
	-
	100%
	1.00
	ESSENTIAL

	43
	20%
	-
	80%
	0.60
	DELETE

	Data & Probability

	44
	-
	-
	100%
	1.00
	ESSENTIAL

	45
	-
	-
	100%
	1.00
	ESSENTIAL

	46
	-
	-
	100%
	1.00
	ESSENTIAL

	47
	-
	-
	100%
	1.00
	ESSENTIAL

	48
	-
	-
	100%
	1.00
	ESSENTIAL

	49
	-
	-
	100%
	1.00
	ESSENTIAL

	50
	-
	-
	100%
	1.00
	ESSENTIAL

	CONTENT VALIDITY INDEX (CVI)
	0.784


Note: Remarks are based on Lawshe’s Content Validity Ratio (CVR). Items labeled Essential achieved a CVR of 1.00, representing unanimous consensus among the five experts. Items marked Delete yielded CVR scores below the 1.00 threshold (ranging from -0.20 to 0.60) and were excluded. The initial 50-item pool yielded an overall Content Validity Index (CVI) of 0.784.
Item Traceability: Refinement of the Instrument
The summary of item retention and deletion (table 7) illustrates the refinement of the initial 50-item pool based on the expert validation results using Lawshe’s Content Validity Ratio (CVR). In the Numbers and Algebra domain, which comprised the largest portion of the test with 31 items, 20 items were retained while 11 were deleted for failing to meet the required consensus threshold. For Measures and Geometry, 8 out of the 12 initial items were kept, resulting in the removal of 4 non-essential items. Notably, the Data and Probability domain (labeled as Statistics and Probability in the initial pool) showed perfect alignment, with all 7 items retained as essential by the validators. Overall, out of the 50 items evaluated, 35 items were retained and 15 were deleted, ensuring that the final version of the Contextualized Numeracy Test (CNT) possesses high content validity for pilot testing
Table 7: 
Summary of Item Retention and Deletion Based on Content Validity Ratio (CVR)
	Action Taken
	Domain
	TOTAL

	
	Numbers & Algebra
	Measures & Geometry
	Data & Probability
	

	
	Item Number
	Frequency
	Item Number
	Frequency
	Item Number
	Frequency
	

	Items Retained
	1,2,3,5,6,7,8,10,12,13,15,16,17,18,19,24,27,28,29,31
	20
	33,34,35,38,39,40,41,42
	8
	44,45,46,47,48,49,50
	7
	35

	Items Deleted
	4,9,11,14,20,21,22,23,25,26,30
	11
	32,36,37,43
	4
	
	0
	15

	TOTAL
	 
	31
	 
	12
	 
	7
	50



Refined Instrument for Pilot Testing
Table 8 presents the 35 items that successfully passed the expert validation phase. These items, which achieved a perfect Content Validity Ratio (CVR) of 1.00, constitute the refined instrument used for the pilot testing conducted among 307 Grade 7 respondents.
The distribution includes 20 items for Numbers and Algebra, eight (8) for Measures and Geometry, and seven (7) for Statistics and Probability. By retaining only those items with a CVR of 1.00, the overall Content Validity Index (CVI) of the tool increased from 0.784 to a perfect 1.00, ensuring the instrument's high content relevance before the final item analysis.




Table 8: 
Essential items selected for final pilot testing
	ITEM NUMBER
	Not Necessary
	Useful but not Essential
	Essential
	CVR
	REMARKS

	Numbers & Algebra

	1
	-
	-
	100%
	1.00
	ESSENTIAL

	2
	-
	-
	100%
	1.00
	ESSENTIAL

	3
	-
	-
	100%
	1.00
	ESSENTIAL

	5
	-
	-
	100%
	1.00
	ESSENTIAL

	6
	-
	-
	100%
	1.00
	ESSENTIAL

	7
	-
	-
	100%
	1.00
	ESSENTIAL

	8
	-
	-
	100%
	1.00
	ESSENTIAL

	10
	-
	-
	100%
	1.00
	ESSENTIAL

	12
	-
	-
	100%
	1.00
	ESSENTIAL

	13
	-
	-
	100%
	1.00
	ESSENTIAL

	15
	-
	-
	100%
	1.00
	ESSENTIAL

	16
	-
	-
	100%
	1.00
	ESSENTIAL

	17
	-
	-
	100%
	1.00
	ESSENTIAL

	18
	-
	-
	100%
	1.00
	ESSENTIAL

	19
	-
	-
	100%
	1.00
	ESSENTIAL

	24
	-
	-
	100%
	1.00
	ESSENTIAL

	27
	-
	-
	100%
	1.00
	ESSENTIAL

	28
	-
	-
	100%
	1.00
	ESSENTIAL

	29
	-
	-
	100%
	1.00
	ESSENTIAL

	31
	-
	-
	100%
	1.00
	ESSENTIAL

	Measures & Geometry

	33
	-
	-
	100%
	1.00
	ESSENTIAL

	34
	-
	-
	100%
	1.00
	ESSENTIAL

	35
	-
	-
	100%
	1.00
	ESSENTIAL

	38
	-
	-
	100%
	1.00
	ESSENTIAL

	39
	-
	-
	100%
	1.00
	ESSENTIAL

	40
	-
	-
	100%
	1.00
	ESSENTIAL

	41
	-
	-
	100%
	1.00
	ESSENTIAL

	42
	-
	-
	100%
	1.00
	ESSENTIAL

	Data & Probability

	44
	-
	-
	100%
	1.00
	ESSENTIAL

	45
	-
	-
	100%
	1.00
	ESSENTIAL

	46
	-
	-
	100%
	1.00
	ESSENTIAL

	47
	-
	-
	100%
	1.00
	ESSENTIAL

	48
	-
	-
	100%
	1.00
	ESSENTIAL

	49
	-
	-
	100%
	1.00
	ESSENTIAL

	50
	-
	-
	100%
	1.00
	ESSENTIAL

	CONTENT VALIDITY INDEX (CVI)
	1.00





Phase 4 & 5: Implementation and Evaluation
Psychometric Evaluation of the CNT
To ensure the technical quality of the 35-item refined instrument, the researcher conducted a comprehensive item analysis following the pilot test with 307 Grade 7 learners. As presented in Table 10, the researcher evaluated the test using three primary psychometric properties: the Difficulty Index (p), the Discrimination Index (D), and the Point-Biserial Correlation.
The analysis revealed an average Difficulty Index of 0.5083, which falls under the Average category. This result indicates that the researcher developed a well-balanced instrument that is neither too easy nor too difficult for the target learners. Specifically, the researcher identified 27 items with average difficulty, six items as easy, and two items as hard.
In evaluating the discrimination power, the researcher first utilized the Discrimination Index (D) to compare the performance of the upper 27% and the lower 27% of the test-takers. The researcher found that the test achieved an average Discrimination Index of 0.3432. Most items effectively differentiated the two groups, with the exception of Item 16, which yielded a negative discrimination index.
Furthermore, the researcher independently calculated the Point-Biserial Correlation to provide a more robust statistical measure of internal consistency. Unlike the discrimination index, the point-biserial correlation allowed the researcher to correlate individual item performance against the total test score of all 307 participants. The analysis yielded an average Point-Biserial Correlation of 0.3032, which indicates a good discrimination level. By using Point-Biserial Correlation as a second layer of validation, the researcher confirmed that items with values above 0.30 (e.g., Item 2 with 0.51 and Item 7 with 0.40) possess high internal consistency and strong diagnostic power.
Table 9: 
Item Difficulty and Discrimination of each item

	Item #
	Difficulty Value
	Item Difficulty
	Discrimination Index
	Item Discrimination
	Point-Biserial Correlation
	Description
	Action

	
	
	
	
	
	
	
	
	

	1
	0.6988
	Average
	0.1687
	Average
	0.1826
	Poor
	Rehabilitate/Discard
	

	2
	0.5422
	Average
	0.6024
	Discriminating
	0.5083
	Excellent
	Retained
	

	3
	0.6627
	Average
	0.5301
	Discriminating
	0.4194
	Excellent
	Retained
	

	4
	0.3434
	Average
	0.4699
	Discriminating
	0.3948
	Good
	Retained
	

	5
	0.7651
	Easy
	0.3012
	Average
	0.3033
	Good
	Rehabilitated
	

	6
	0.8193
	Easy
	0.2892
	Average
	0.3786
	Good
	Rehabilitated
	

	7
	0.6867
	Average
	0.4578
	Discriminating
	0.4047
	Excellent
	Retained
	

	8
	0.7892
	Easy
	0.2048
	Average
	0.2217
	Marginal
	Rehabilitated
	

	9
	0.7651
	Easy
	0.3494
	Average
	0.3788
	Good
	Rehabilitated
	

	10
	0.3916
	Average
	0.2771
	Average
	0.2518
	Marginal
	Retained
	

	11
	0.2651
	Average
	0.1928
	Average
	0.1820
	Poor
	Rehabilitate/Discard
	

	12
	0.5542
	Average
	0.4819
	Discriminating
	0.3895
	Good
	Retained
	

	13
	0.512
	Average
	0.5181
	Discriminating
	0.4138
	Excellent
	Retained
	

	14
	0.1867
	Hard
	0.1325
	Average
	0.1645
	Poor
	Rehabilitate/Discard
	

	15
	0.3313
	Average
	0.3735
	Average
	0.3223
	Good
	Retained
	

	16
	0.1928
	Hard
	-0.0723
	Not Discriminating
	-0.0451
	Poor
	Discard
	

	17
	0.3072
	Average
	0.3735
	Average
	0.3842
	Good
	Retained
	

	18
	0.3072
	Average
	0.2771
	Average
	0.2547
	Marginal
	Retained
	

	19
	0.5
	Average
	0.6627
	Discriminating
	0.5306
	Excellent
	Retained
	

	20
	0.5361
	Average
	0.3976
	Average
	0.3243
	Good
	Retained
	

	21
	0.5181
	Average
	0.4337
	Discriminating
	0.3603
	Good
	Retained
	

	22
	0.3735
	Average
	0.1205
	Average
	0.0951
	Poor
	Rehabilitate/Discard
	

	23
	0.5602
	Average
	0.3494
	Average
	0.2861
	Marginal
	Retained
	

	24
	0.3855
	Average
	0.1446
	Average
	0.1257
	Poor
	Rehabilitate/Discard
	

	25
	0.5964
	Average
	0.494
	Discriminating
	0.4052
	Excellent
	Retained
	

	26
	0.2651
	Average
	0.0482
	Average
	0.0652
	Poor
	Rehabilitate/Discard
	

	27
	0.494
	Average
	0.7711
	Discriminating
	0.5507
	Excellent
	Retained
	

	28
	0.4036
	Average
	0.2048
	Average
	0.2268
	Marginal
	Retained
	

	29
	0.7952
	Easy
	0.3614
	Average
	0.3859
	Good
	Rehabilitated
	

	30
	0.7892
	Easy
	0.3253
	Average
	0.3436
	Good
	Rehabilitated
	

	31
	0.3916
	Average
	0.1566
	Average
	0.1481
	Poor
	Rehabilitate/Discard
	

	32
	0.5783
	Average
	0.5783
	Discriminating
	0.4427
	Excellent
	Retained
	

	33
	0.5301
	Average
	0.3133
	Average
	0.2434
	Marginal
	Retained
	

	34
	0.5843
	Average
	0.4458
	Discriminating
	0.3545
	Good
	Retained
	

	35
	0.3675
	Average
	0.2771
	Average
	0.2146
	Marginal
	Retained
	


Note: Item quality was evaluated using three psychometric standards: Difficulty Index [Hard (0.00–0.20), Average (0.21–0.80), Easy (0.81–1.00)]; Discrimination Index [Excellent (≥0.40), Average (0.20–0.39), Poor (<0.20)]; and Point-Biserial Correlation [Good/Excellent (≥0.30)]. Items were accepted, rehabilitated, or discarded based on these metrics. Item 16 was specifically excluded due to negative indices (Discrimination: -0.0723; Point-Biserial: -0.0521), indicating a flaw in item-to-total score consistency.
Summary of the Item Analysis of the Contextualized Numeracy Test
To provide a comprehensive view of the pilot test results, a summary of the item analysis is presented. This overview captures the overall performance of the 35 items in terms of their difficulty levels, power to discriminate between learner abilities, and the resulting recommendations for their inclusion in the final test.
The summary of the item analysis shows that the 35-item pool is predominantly composed of Average Difficulty items (77.14%). The overall mean difficulty of 0.5083 indicates that the test is well-balanced—neither too easy nor too difficult for the target Grade 7 learners.
In terms of Discrimination, the majority of the items are categorized as either Discriminating (34.29%) or Average (62.86%), with an overall mean of 0.3432. This confirms that the test is effective in distinguishing between learners with high and low numeracy proficiency.
Regarding the final status of the items, 12 items (34.29%) were immediately accepted for the final version. While 22 items (62.85%) were identified as needing some level of revision (either "May Need Revision" or "Needs Revision"), only one item (2.86%) was recommended for total discarding. This high retention rate—with 34 out of 35 items being usable after refinement—provides a robust pool from which the final 30 items were selected.
Table 10: 
Summary of Item Difficulty, Discrimination, and Point-Biserial Correlation
	Psychometric Property
	Average Value
	Interpretation

	Difficulty Index (p)
	0.5083
	Average

	Discrimination Index (D)
	0.3432
	Average

	Point-Biserial Correlation
	0.3032
	Good 


Refinement of the Contextualized Numeracy Test (CNT)
The researcher implemented a stratified item selection and exclusion policy to ensure the technical integrity and curricular alignment of the Contextualized Numeracy Test (CNT). Instead of a generic reduction, the researcher evaluated the items within their specific content domains to preserve the structural balance originally established in the Table of Specifications (TOS).
Table 11 shows the transition from the 35-item pilot version to the final 30-item instrument. The researcher executed the following psychometric refinements:
· Elimination of Flawed Items: The researcher prioritized the removal of Item 16 from the first domain (Items 1-20). The analysis revealed that Item 16 exhibited a negative point-biserial correlation = -0.0521, identifying it as a "flawed item." Such a result indicates that the item misled proficient learners and failed to function as a valid diagnostic tool.
· Domain-Specific Pruning: To maintain the required percentage of questions per competency, the researcher discarded the weakest performing items within the remaining clusters. In the second domain (Items 21-28), the researcher removed Item 26 due to its exceptionally low internal consistency (Point-Biserial Correlation = 0.0652). Furthermore, the researcher discarded Items 31, 34, and 35 from the final domain (Items 29-35), as these items yielded the lowest discrimination values within that specific set.
· Distractor Rehabilitation: For the items that the researcher retained despite marginal discrimination results (e.g., Items 1, 5, and 8), the researcher performed distractor rehabilitation. The researcher analyzed the response patterns and modified non-functional distractors to ensure they effectively capture common learner misconceptions, thereby enhancing the items' diagnostic power.
By removing these five specific items (16, 26, 31, 34, and 35) based on their respective content domains, the researcher maintained the structural symmetry of the TOS while simultaneously 'cleaning' the instrument of statistical noise. This systematic refinement process allowed the researcher to produce a more precise, balanced, and reliable final version of the CNT. The final 30-item test reflects a higher degree of internal consistency, ensuring that the tool can accurately measure and categorize the numeracy proficiency levels of Grade 7 learners.

Table 11: 
Item Traceability after Pilot-Testing
	Pilot Item #
	Final Item #
	Status
	Domain /Cluster
	Reason for Action
	rpb​ Value

	1- 15
	1- 15
	Retained/Rehab
	Numbers & Algebra
	Met threshold for retention/rehab.
	>0.18

	16
	--
	Discarded
	Numbers & Algebra
	Negative Discrimination. Flawed/Confusing.
	-0.0451

	17 - 20
	16 - 19
	Retained
	Numbers & Algebra
	High diagnostic value and consistency.
	>0.30

	21 - 25
	20 - 24
	Retained/Rehab
	Measures & Geometry
	Sufficient internal consistency.
	>0.15

	26
	--
	Discarded
	Measures & Geometry
	Very Poor Discrimination. Dead weight.
	0.0652

	27 - 28
	25 - 26
	Retained
	Measures & Geometry
	Strong alignment with domain skills.
	>0.30

	29 - 30
	27 - 28
	Retained
	Data & Probability
	Acceptable psychometric performance.
	>0.25

	31
	--
	Discarded
	Data & Probability
	Poor Discrimination. Weak correlation.
	0.1481

	32 - 33
	29 - 30
	Retained
	Data & Probability
	High diagnostic contribution.
	0.3542

	34 - 35
	--
	Discarded
	Data & Probability
	Weak Consistency. Removed for domain quota.
	0.2146



Note: Summary of item selection and exclusion. Five items (16, 26, 31, 34, 35) were discarded based on point-biserial correlation and discrimination indices. Distractor rehabilitation was applied to marginal items to achieve the finalized 30-item scale.
Reliability of the 30 Item Contextualized Numeracy Test
The researcher established the internal consistency of the Contextualized Numeracy Test (CNT) as the final stage of its development. To ensure the instrument produces stable and consistent results, the researcher computed reliability measurements based on the performance of the 307 pilot test respondents.As presented in Table 12, the statistical analysis confirms the High Reliability of the refined 30-item instrument. The researcher obtained a Kuder-Richardson Formula 20 (KR-20) value of 0.7138 and a Cronbach’s Coefficient Alpha of 0.7128. Both coefficients exceed the generally accepted threshold of 0.70 for teacher-made diagnostic tests. These results indicate that the researcher successfully developed an instrument where the items are internally consistent and reliable for assessing foundational numeracy.
Furthermore, the researcher analyzed the central tendency of the scores to describe the test’s performance. The researcher recorded a Mean score of 17.65 and a Standard Deviation of 4.87. These figures suggest a normal distribution of scores, confirming that the test successfully captured a wide range of learner proficiencies without being skewed toward extreme ease or difficulty. Ultimately, the researcher validated the CNT through a combination of a high Content Validity Index (CVI = 1.00), favorable difficulty and discrimination indices, and a strong reliability coefficient. These findings confirm that the Contextualized Numeracy Test is a valid, reliable, and technically sound diagnostic tool for Grade 7 learners.
Table 12:
 Reliability Coefficients and Central Tendency of Scores
	Central Tendency of Scores
	Test Reliability Measurements

	Range
	6 – 30
	Kuder-Richardson's Formula 20
	0.7138
	Reliable

	Mean
	17.6514658
	Kuder-Richardson's Formula 21
	0.6501
	Reliable

	Standard Deviation
	4.87
	Cronbach's Coefficient Alpha
	0.7128
	Reliable


Note: Benchmark for reliability is ≥0.70. KR-20 (0.7138) is used as the definitive measure of internal consistency to accommodate the varied difficulty indices of the contextualized items. Mean = 17.65; SD = 4.87.
The Final Blueprint of the Contextualized Numeracy Test
The researcher established the final design of the Contextualized Numeracy Test (CNT) using 30 high-quality items. The researcher carefully distributed these items across three curricular domains to maintain strict alignment with the MATATAG Grade 7 Mathematics Curriculum.
As shown in the final Table of Specifications (Table 13), the researcher allocated the largest share of the test to Numbers and Algebra with 19 items (62%). The researcher assigned 7 items (24%) to Measures and Geometry, and the remaining 4 items (14%) to Data and Probability.
To ensure a comprehensive assessment of cognitive depth, the researcher strategically mapped the items using the SOLO (Structure of Observed Learning Outcome) Taxonomy. The researcher categorized the items into four hierarchical levels to measure the learners' cognitive progression:
· Unistructural Level: The researcher designed these items to focus on a single relevant aspect or the simple recall of mathematical facts and terminology.
· Multistructural Level: The researcher developed these items to require the mastery of several discrete skills or the execution of multiple steps in a calculation.
· Relational Level: The researcher crafted these items to evaluate the learners' ability to integrate different concepts and apply mathematical rules to contextualized problems.
· Extended Abstract Level: The researcher designed these items to test higher-order thinking, requiring learners to generalize concepts or apply principles to new and unfamiliar situational contexts.
Under this framework, the researcher designated 21 items for the Foundational Levels (Unistructural and Multistructural) to evaluate basic recall and computation. Meanwhile, the researcher targeted the Higher-Order Thinking Levels (Relational and Extended Abstract) with 9 items to measure the learners' ability to analyze and synthesize information within contextualized scenarios. This balanced distribution ensures that the CNT functions as both a diagnostic and an analytical tool for assessing Grade 7 numeracy proficiency.
Table 13:
 Final Table of Specifications (TOS) of the Contextualized Numeracy Test (CNT)
	CONTENT DOMAIN
	Weight in Grade 7 Competencies
	Uni-structural
	Multi-structural
	Relational
	Extended Abstract
	Total Points
	% Weight

	Numbers and Algebra
	62%
	1,2,3,4,5,6
	7,8,9,11,12,13,18,19
	10,14,15,16,17
	 
	19
	62%

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Measure and Geometry
	24%
	20,21,22
	23,24,25,26
	 
	 
	7
	24%

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Data and Probability
	14%
	 
	 
	27,29
	28,30
	4
	14%

	TOTAL
	100%
	9
	12
	7
	2
	30
	100%


IV. DISCUSSION
Identifying Foundational Competencies
The analysis of the curriculum revealed a persistent issue of "content congestion," where students are often overwhelmed by a vast number of competencies without mastering the essentials. For years, the Philippine basic education system was characterized by a curriculum where students were overwhelmed by a vast number of competencies without mastering the essentials. The results of this study directly align with the overarching goal of the MATATAG framework, which is to de-clutter the curriculum and focus on foundational skills.
The structure of the developed instrument is not an arbitrary design but a direct reflection of the curriculum’s priorities. Based on the weighted frequency of competencies in the Grade 7 MATATAG Mathematics Curriculum, 62% of the total weight is concentrated in Numbers and Algebra. This heavy emphasis highlights that these domains are the primary cognitive building blocks for secondary education. The remaining weight is distributed among Measurement & Geometry (24%), and Statistics & Probability (14%), mirroring the curriculum's architectural design.
The implication for educators is profound; this weighted distribution confirms that the way to higher-order mathematical success is paved through numerical and algebraic literacy. If we do not prioritize these foundational skills at the beginning of Grade 7, any subsequent attempt to teach complex geometry or statistics will likely fail because the underlying cognitive architecture which is the foundational operations is not yet solidified. By mirroring these curriculum weights in the CNT, the study ensures that the assessment actually measures what the Department of Education deems most critical for a Grade 7 learner to master.
The Blueprint of Cognitive Complexity
The researcher utilized the Structure of Observed Learning Outcome (SOLO) Taxonomy to establish a hierarchical framework for the initial assessment. The cognitive blueprint for the initial 50-item pool was strategically distributed across the SOLO levels to provide a high-resolution diagnostic map of learner proficiency. The instrument comprises 28 Unistructural items, 8 Multistructural items, 11 Relational items, and 3 Extended Abstract items. By assigning higher weights to Relational and Extended Abstract items, the scoring system ensures that a student’s final proficiency level reflects their actual cognitive depth. For instance, a student who successfully integrates multiple concepts to solve a relational problem demonstrates a higher level of numeracy readiness than one who merely identifies isolated facts in a unistructural task.
Crucially, this cognitive blueprint was mapped directly onto the content domains identified in the first objective. Since the curriculum analysis revealed that Numbers and Algebra represent the vast majority of the foundational weight at 62%, the researcher ensured that the higher-order SOLO items were predominantly situated within these critical domains. This alignment ensures that the "weight" of the student’s score is concentrated in the areas the MATATAG Curriculum deems most essential for Grade 7 success.
From an educational standpoint, this nuanced scoring prevents data flattening. It allows teachers to move beyond general labels of "pass" or "fail" and instead perform a "gap analysis" of a student’s thinking process. For example, if a class performs well on unistructural items but struggles with relational tasks in Algebra, the teacher knows that the instruction must shift from rote memorization to conceptual integration. However, it is important to note that while this system provides a detailed diagnostic snapshot, it serves as a specialized tool within the scope of this study and should be seen as a supplement to, rather than a total replacement for, diverse classroom assessment strategies.
Instrument Development and Validation
The development of the Contextualized Numeracy Test (CNT) followed a rigorous evaluation process to ensure technical quality before pilot testing. Based on the DepEd Evaluation Rating Sheet for Printed Resources, the instrument received high ratings in the areas of Content, Format, and Presentation and Organization. These high scores indicate that the CNT adheres to the Department of Education’s standards for instructional materials, ensuring that the layout and design are conducive to student learning. In terms of Accuracy, the instrument passed the evaluation after revisions were made based on the experts' feedback, ensuring that all mathematical concepts and information are correct and error-free.
The validation process was further strengthened using Lawshe’s Content Validity Ratio (CVR) involving seven (7) expert validators. During the initial review, specific items were identified as "not essential" for the target objectives. Following the strategic removal of these items, the instrument achieved a Content Validity Index (CVI) of 1.00, representing a perfect score. This indicates that all remaining items are highly relevant and perfectly aligned with the competencies intended to be measured. These results support the findings of Lawshe (1975) and Megawati and Sutarto (2021), who emphasize that the validity of a test relies on the careful scrutiny of content by subject matter experts.
In addition to technical validation, the study indicates that the use of local context and familiar language plays a significant role in making the assessment accessible. By embedding mathematical problems in scenarios familiar to the Ocampo District and using a Filipino-dominant, code-switched format, the CNT reduces the cognitive load often associated with testing in a second language. This approach aligns with Rubel and McCloskey (2021), who suggest that placing mathematics within real-world contexts helps clarify the reasoning required to solve problems.
Furthermore, the integration of these features addresses the requirements of the MATATAG Curriculum. As noted by Estrellado (2024), current curriculum reforms prioritize learner-centered approaches that make education more relevant to the 21st-century learner. By bridging abstract mathematical symbols with local realities, the CNT functions as a practical tool for diagnostic assessment. It ensures that students are evaluated on their numerical logic rather than their ability to decode complex English instructions. While effective for the target population, it should be recognized that these linguistic and validation results are specific to the Ocampo District and would require adaptation for use in other regions with different linguistic or cultural backgrounds.
Psychometric Soundness and Technical Quality
The pilot testing phase, involving 307 respondents across the Ocampo District, served as the empirical validation of the instrument. The results of the item analysis provide a detailed look at the technical quality of the test, ensuring that each item contributes effectively to measuring learner numeracy.
The average difficulty index of 0.5083 suggests that the instrument has achieved an optimal balance; it is rigorous enough to challenge learners but remains accessible enough to prevent immediate discouragement. Furthermore, the average discrimination index of 0.3432 indicates that the items can effectively distinguish between high-performing and low-performing students. To ensure the internal validity of each item, the Point-biserial Correlation was also calculated, yielding an average of 0.3032. This confirms that the individual items are positively and strongly correlated with the total test score, meaning that those who performed well on the overall test were also likely to answer specific items correctly.
The average discrimination index of 0.3432 is particularly significant when viewed alongside the localized context of the Ocampo District. While a value above 0.30 is technically classified as "good" for distinguishing between high and low achievers, this specific score reflects the extreme performance gap within the pilot group. Analysis of the raw data reveals that students found the Numbers and Algebra domain the most challenging, particularly those items requiring Relational and Extended Abstract thinking under the SOLO Taxonomy. For instance, while learners could perform isolated operations (Unistructural), they struggled to apply these operations to multi-step algebraic word problems.
This difficulty in the dominant domain (Numbers and Algebra) directly correlates with the identified 91.94% non-proficiency rate in the locale. The "good" discrimination index confirms that the test is accurately identifying the very small percentage of "proficient" learners (the remaining 8.06%) while effectively grouping the vast majority of non-proficient learners together. This creates a "floor effect" where the high non-proficiency rate makes it harder for items to discriminate between the "middle" and "bottom" groups because both groups are struggling with the same foundational algebraic concepts. Essentially, the test has successfully mapped a local educational reality: the struggle is not with complex geometry, but with the foundational numerical logic required to even begin Grade 7 math.
In terms of reliability, the instrument demonstrated strong internal consistency. The Kuder-Richardson Formula 20 (KR-20) resulted in a coefficient of 0.7138, while the Cronbach’s Alpha yielded a score of 0.7128. These values exceed the standard threshold for classroom assessments, proving that the Contextualized Numeracy Test (CNT) produces stable and consistent results across the testing population.
However, it is vital to approach these results with academic humility. While the 307 students represent a solid sample of the Ocampo District, their performance might be influenced by local factors. Therefore, while the CNT is a viable tool for Ocampo, it should be viewed as a localized solution that invites others to consider their own cultural contexts. Furthermore, the strategic removal of items such as Item 16, which exhibited poor discrimination highlights the necessity of psychometric cleaning. It serves as a reminder to educators that if a student fails a question, the issue may occasionally lie in the item's construction rather than the student's actual ability. This rigorous refinement ensures that the final 30-item test is a statistically sound instrument for assessing Grade 7 readiness.
Final Features and Practical Utility
The culmination of this research is the final version of the Contextualized Numeracy Test (CNT), which serves as a validated roadmap for instructional recovery rather than a mere assessment tool. The final instrument consists of 30 high-quality items that have undergone rigorous psychometric refinement. These items are distributed across the core domains of the MATATAG Curriculum based on the previously established weights: 19 items in Numbers and Algebra (62%), 7 items in Measurement & Geometry (24%) and 4 items in Statistics and Probability (14%). This distribution ensures that the test remains focused on the competencies most critical for Grade 7 readiness.
A defining feature of the CNT is its specialized scoring mechanism. By identifying where a learner falls on the SOLO proficiency scale, the test provides teachers with data necessary for targeted, evidence-based interventions. The instrument employs a hierarchical scoring system of 1, 2, 3, and 4 points, corresponding to the Unistructural, Multistructural, Relational, and Extended Abstract levels, respectively. With a total perfect score of 62 points, this system allows for a more granular interpretation of student ability. Instead of simply counting correct answers, educators can determine the "cognitive ceiling" of a student distinguishing those who can perform basic operations from those who can synthesize complex mathematical relationships.
This tool empowers educators to move from general remediation to precise, data-driven instruction. Instead of a general review where everyone repeats every topic, teachers can focus on the specific structural gaps such as a lack of relational thinking in Algebra that prevent students from progressing. This ensures that Grade 7 learners are not just memorizing procedures but are developing the functional numeracy required to meaningfully apply mathematical ideas to their everyday lives. While the results are optimized for the Ocampo District, the framework of the CNT offers a scalable model for other educators seeking to align their assessments with the cognitive and contextual demands of the MATATAG Curriculum.

Summary of Findings 
The development and validation of the Contextualized Numeracy Test (CNT) yielded several salient findings that underscore its readiness for academic use. Primarily, the instrument achieved rigorous curricular alignment by anchoring its items on the MATATAG Grade 7 Mathematics Curriculum, with a strategic 62% emphasis on the Numbers and Algebra domain to address foundational readiness. Following an iterative validation process, the instrument attained a perfect Content Validity Index (CVI) of 1.00, confirming the essentiality and technical accuracy of the final 30 items. Psychometric evaluation via pilot testing with 307 respondents demonstrated the instrument's integrity, recording a mean difficulty index of 0.5083 and a mean discrimination index of 0.3432. By utilizing Point-Biserial Correlation to eliminate flawed items, the researcher ensured the test effectively distinguishes between learner proficiency levels. Furthermore, the instrument demonstrated internal consistency with a KR-20 coefficient of 0.7138, establishing the CNT as a stable and reliable diagnostic tool for classroom implementation.

Conclusions 
In light of these findings, several significant conclusions are drawn regarding the utility of the developed instrument. The Contextualized Numeracy Test (CNT) stands as a statistically sound and valid diagnostic instrument that accurately maps the prerequisite skills necessitated by the MATATAG Grade 7 framework. Beyond mere correctness, the integration of the SOLO Taxonomy coupled with a hierarchical scoring system (1-2-3-4) provides a sophisticated diagnostic profile. This structure allows educators to move beyond binary "pass/fail" results and instead identify the specific cognitive depth—distinguishing between Surface and Deep Learning—of a learner's mathematical reasoning. Ultimately, the study concludes that contextualizing mathematical problems within real-life scenarios enhances the instrument's functional utility, effectively bridging the gap between abstract numeracy concepts and the relatable experiences of Grade 7 learners.




Recommendations 
To maximize the impact of this study, several strategic recommendations are proposed for educational stakeholders. First, it is recommended that school administrators and the Department of Education institutionalize the Contextualized Numeracy Test (CNT) as a standard diagnostic tool to be administered at the beginning of the academic year. This institutionalization would facilitate data-driven instructional planning by providing a clear baseline of learner readiness before the introduction of Grade 7 competencies. To ensure the efficiency of this system, the development of an automated digital scoring portal is highly encouraged. Such a mechanism would streamline the hierarchical 1-2-3-4 scoring process, providing teachers with immediate feedback and automatically categorizing learners into their respective SOLO proficiency levels for timely intervention.
Furthermore, mathematics teachers are encouraged to utilize the resulting diagnostic data to design differentiated intervention programs. This involves providing foundational, drill-based support for learners at the unistructural and multistructural levels while simultaneously challenging advanced learners with relational and extended abstract tasks to promote higher-order thinking. Beyond Grade 7, it is suggested that this model of contextualized assessment be expanded to cover other grade levels within Key Stages 3 and 4 (Grades 8 to 12) to ensure a vertically aligned numeracy tracking system. For larger-scale implementation, future researchers and testing coordinators should consider transitioning from Classical Test Theory (CTT) to Item Response Theory (IRT) to obtain more precise, sample-independent estimates of item difficulty and student ability.
The modernization of these assessments could further be enhanced through the adoption of AI-based adaptive numeracy tools. By utilizing Computerized Adaptive Testing (CAT), the difficulty of the items can be adjusted in real-time based on the student's responses, offering a more personalized and efficient measurement of their cognitive ceiling. On a broader scale, the Department of Education should work towards the nationwide standardization of contextualized diagnostic tools. While the content of the problems should remain local and culturally relevant, a standardized national framework would ensure that psychometric rigor and proficiency benchmarks remain consistent across all regions. Finally, further research is suggested to establish the predictive validity of the CNT by correlating diagnostic results with long-term academic performance, thereby confirming its role as a reliable forecaster of student success in secondary mathematics.
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