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Abstract

This study evaluated the quality of teacher-made examinations in Science, Technology, Engineering, and
Mathematics (STEM), Science, and Mathematics at Bambang National High School, Nueva Vizcaya,
Philippines, focusing on curriculum alignment, cognitive demands, and test construction quality. Guided by
Bloom’s Revised Taxonomy and curriculum—assessment alignment principles, the study employed a
descriptive research design using qualitative content analysis of 18 second-quarter examination papers and
their corresponding Tables of Specifications (TOS) from School Year 2024-2025. Documents were selected
through purposive and convenience sampling and evaluated using structured content analysis protocols,
curriculum competency mapping, and a test construction observation guide. Frequencies and percentages
were used to summarize the findings. Results revealed varying levels of assessment alignment, with Physics
recording the highest examination—-TOS alignment (96.67%) and Empowerment Technology the lowest
(48.33%). Curriculum competency alignment was generally high, although Grade 8 Mathematics recorded
only 31.58%. Remembering-level questions predominated in Science and Earth and Life Science, while
Mathematics and Physics demonstrated broader cognitive distributions. Common construction flaws
included implausible distractors, multiple correct answers, overlapping choices, and negatively worded
items. The study concluded that assessment quality requires improvements in curriculum alignment,
cognitive balance, and item construction. Regular assessment reviews, teacher professional development,
collaborative planning, and item validation were recommended. The study supports Sustainable
Development Goal 4 (Quality Education) by promoting curriculum-aligned and cognitively appropriate
classroom assessments. Its institutional sustainability contribution lies in providing evidence to strengthen
teacher assessment competencies, systematic examination review, and continuous improvement of
educational assessment practices.

Keywords: Assessment Quality; Bloom’s Revised Taxonomy; Curriculum Alignment; STEM Education;
Tables of Specifications; Teacher-Made Tests; Test Construction Quality

1. Introduction

Teacher-made tests are designed to measure learning outcomes based on instructional objectives and classroom
content. When properly constructed, they support knowledge retention and meaningful learning (Murphy et al.,
2023). Their effectiveness depends on content validity, appropriate cognitive demands, and alignment with
curriculum standards (Areekkuzhiyil, 2021; Thompson, 2008; Martone & Sireci, 2009; Tiana & Maruf, 2024).
Bloom's Taxonomy and test blueprints guide the development of assessments that measure different cognitive
processes while maintaining clarity and consistency (Ajayi, 2024; Lemons & Lemons, 2013; Chiavaroli, 2017).
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The study was guided by Bloom's Taxonomy and curriculum—assessment alignment principles. Bloom's
Taxonomy classifies cognitive processes from remembering to creating, providing a basis for evaluating the
cognitive demands of examination items (Ajayi, 2024; Lemons & Lemons, 2013). Curriculum alignment
emphasizes consistency among learning competencies, TOS, and assessment items to strengthen content validity
(Martone & Sireci, 2009; Tiana & Maruf, 2024). The conceptual framework followed an input—process—output
model. Inputs included teacher-made tests, TOS, curriculum guides, and taxonomic classifications. Document
analysis involved comparing examinations with their TOS, examining curriculum alignment, classifying cognitive
levels, and identifying item construction flaws. Outputs consisted of alignment frequencies, cognitive
classifications, and identified assessment weaknesses.

Previous studies have identified weaknesses in curriculum alignment, cognitive classification, and test
construction (Ajogbeje, 2023; Thompson, 2008). However, localized evidence concerning these assessment
dimensions at Bambang National High School remained limited. This study evaluated second-quarter teacher-
made examinations during School Year 2024-2025, covering Mathematics and Science in Grades 7-10 and
selected STEM-related subjects in Grades 11-12. Specifically, it determined the alignment between examinations
and TOS according to taxonomic levels, the alignment between TOS and curriculum competencies, the cognitive
classifications of test items, and common construction flaws. The investigation was limited to the collected
second-quarter examinations and corresponding TOS.

The study aligns with Sustainable Development Goal 4 (Quality Education) by supporting improved classroom
assessment quality and curriculum alignment. Evaluating examination content, cognitive demands, and
construction flaws can provide evidence for strengthening instructional practices and teacher assessment literacy.
Effective assessment and professional development support meaningful learning and educational improvement
(Adarkwah, 2021; De Vries et al., 2022).

The study contributes to educational and institutional sustainability by providing evidence for improving
assessment standards, teacher competencies, and curriculum implementation. Its findings may guide teachers in
constructing valid examinations, assist head teachers in monitoring assessment practices, and support school
administrators in developing evidence-based assessment policies. By promoting systematic examination review
and continuous instructional improvement, the study supports sustainable educational quality in STEM, Science,
and Mathematics.

2. Material and methods

2.1 Research Design

The study utilized a descriptive research design employing qualitative content analysis to systematically evaluate
teacher-made examinations. The analysis focused on the alignment of examination items with their corresponding
Tables of Specifications (TOS) and curriculum competencies, classification of cognitive demands using Bloom's
Revised Taxonomy, and identification of common test construction flaws.

2.2 Locale of the Study

The study was conducted at Bambang National High School, a public secondary school in Bambang, Nueva
Vizcaya, Philippines, during School Year 2024-2025. The institution served approximately 3,801 students,
comprising 2,254 Junior High School and 1,547 Senior High School students, with 147 teaching personnel and
18 non-teaching staff. The investigation specifically focused on the STEM, Mathematics, and Science department.

2.3 Respondents of the Study

The study examined 18 teacher-made second-quarter examination papers and their corresponding TOS during the
first semester of School Year 2024-2025. These documents comprised four Mathematics examinations from
Grades 7-10, four Science examinations from Grades 7-10, and ten STEM-related examinations. The STEM
subjects included General Mathematics (1), Pre-Calculus (1), Earth and Life Science (4), Physics (1), and
Empowerment Technology (3). These examination documents served as the primary data sources for evaluating
curriculum alignment, cognitive demand, and construction quality.

2.4 Sample and Sampling Procedure

Purposive and convenience sampling techniques were employed to select 18 available teacher-made examinations
and their corresponding TOS. Purposive sampling ensured the inclusion of documents relevant to STEM, Science,
and Mathematics, while convenience sampling limited the selection to examination materials accessible from the
school's archived records. The selection focused exclusively on available second-quarter examination documents.

2.5 Research Instrument

Structured content analysis protocols were used to evaluate curriculum alignment, cognitive demand, and test
construction quality. Curriculum alignment was assessed by mapping examination items against their
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corresponding TOS and comparing TOS content with the learning competencies prescribed in the official K to 12
Curriculum Guides. Cognitive classification followed Bloom's Revised Taxonomy, categorizing examination
items into remembering, understanding, applying, analyzing, evaluating, and creating based on cognitive verbs
and question stems. Test construction quality was evaluated using an observation guide informed by Module 9,
Principles of Test Construction, discussed by Dr. Jane Navalta. The evaluation identified ambiguous wording,
answer clues, inappropriate difficulty, irrelevant information, negative phrasing, double-barreled questions,
unclear instructions, implausible distractors, and leading or biased wording.

2.6 Data Gathering Procedure

Permission to access examination materials was obtained from the school principal and the head teacher of the
STEM, Science, and Mathematics department. Following approval, previously submitted second-quarter
examination papers and their corresponding TOS were retrieved from the head teacher's office. Official
curriculum guides were downloaded from the Department of Education portal. The researcher systematically
mapped the TOS against prescribed learning competencies and compared examination items with their
corresponding TOS to determine content and cognitive alignment. Each item was subsequently classified
according to Bloom's Revised Taxonomy and examined for construction flaws using the established evaluation
protocols.

2.7 Data Analysis Techniques

Content mapping and descriptive statistics were employed to analyze the examination documents. Alignment
between teacher-made tests and their corresponding TOS was evaluated by comparing content coverage, item
distribution, and cognitive classifications. The TOS were also examined against official curriculum guides to
determine alignment with prescribed learning competencies. Frequency counts and percentages were used to
summarize curriculum alignment and the distribution of examination items across the six cognitive levels of
Bloom's Revised Taxonomy. Identified construction flaws were categorized and quantified by subject area to
determine recurring weaknesses in examination development. These procedures provided a descriptive evaluation
of assessment alignment, cognitive complexity, and test construction quality across the selected subjects.

3. Results and Discussion

3.1 Alignment of Teacher-Made Tests with Assessment Specifications and Curriculum Competencies
3.1.1 Alignment Between Teacher-Made Tests and Tables of Specifications

The alignment between teacher-made tests and their corresponding TOS varied across subjects. Physics recorded
the highest alignment at 96.67% (58 items), followed by Grade 7 Mathematics at 90.00% (54 items). Mathematics
subjects demonstrated alignment ranging from 66.67% to 90.00%, while Science subjects ranged from 73.33% to
83.33%. General Mathematics and Pre-Calculus recorded 80.00% and 81.67%, respectively. Lower alignment
was observed in Earth and Life Science, ranging from 58.33% to 68.33%, and Empowerment Technology, ranging
from 48.33% to 63.33%. Empowerment Technology (T3) recorded the lowest alignment at 48.33% (29 items).
These findings indicate varying consistency between intended and actual cognitive demands across subject areas.
Higher alignment suggests closer adherence to assessment specifications, whereas lower alignment indicates
weaknesses in cognitive classification and test planning. Khan and Aslam (2024) emphasized the importance of
systematic assessment blueprinting, while Galle et al. (2024) and Oke James Ajogbeje (2023) identified
insufficient familiarity with TOS as a factor contributing to assessment misalignment. Similar inconsistencies
were reported by Tiana and Maruf (2024) and Abate and Mishore (2024), reinforcing the need for improved
alignment between examinations and intended learning objectives.

3.1.2 Alignment Between Assessment Specifications and Curriculum Learning Competencies
Curriculum competency alignment was generally high but varied among subjects. Grade 7 Mathematics, Grades
7-10 Science, all four Earth and Life Science examinations, Empowerment Technology (T1), Physics, and Pre-
Calculus recorded 100% alignment. General Mathematics achieved 78.57%, while Grade 8 Mathematics recorded
the lowest alignment at 31.58%, with 14 first-quarter learning competencies included. Grade 9 Mathematics
achieved 50.00%, Grade 10 Mathematics 57.14%, and Empowerment Technology (T2) 80.00%. Empowerment
Technology (T3) recorded 50.00% alignment, with four competencies absent from the official curriculum guide.
Grade 9 Mathematics and Pre-Calculus also included two and three first-quarter competencies, respectively. These
discrepancies indicate differences in the implementation of prescribed curriculum competencies during
assessment development. The inclusion of competencies from other grading periods or outside the official
curriculum may weaken content validity and the accuracy of learning outcome measurement. Irmala Sukendra
(n.d.) similarly identified mismatches between teacher-made examinations and instructional objectives, while
Ahmed et al. (2025) emphasized the importance of alignment with prescribed science learning outcomes. Banjal
et al. (2025) further highlighted curriculum alignment challenges in Philippine education, supporting the need for
consistent adherence to curriculum guides and assessment specifications.

Page | 697



3.2 Cognitive Taxonomic Classification of Teacher-Made Test Items
3.2.1 Distribution of Lower-Order and Higher-Order Cognitive Levels

The cognitive classification revealed a predominance of remembering-level questions, particularly in Science and
Earth and Life Science. Grade 8 Science recorded the highest proportion of remembering items at 85.00%,
followed by Earth and Life Science (T4) at 81.67% and Earth and Life Science (T3) at 71.67%. In contrast, Grade
8 Mathematics and Grade 10 Mathematics emphasized applying-level questions at 58.33% and 56.67%,
respectively. General Mathematics contained 51.66% remembering and 43.33% applying items. Physics
demonstrated a broader cognitive distribution, comprising 46.67% remembering, 18.33% understanding, 18.33%
applying, 13.33% analyzing, and 3.33% evaluating. Pre-Calculus included 55.00% remembering, 25.00%
applying, and 10.00% analyzing items. No creating-level items were reported. The predominance of
remembering-level questions suggests that many examinations emphasized knowledge recall rather than complex
cognitive processes. Although Mathematics and Physics demonstrated greater representation of application and
analytical skills, higher-order thinking remained limited across several subjects. Kini et al. (2025) similarly
identified the predominance of lower-order questions in teacher-developed assessments, while Orhani’s (2024)
findings emphasized Bloom's Taxonomy as a framework for improving cognitive assessment quality. Stringer et
al. (2021) highlighted discrepancies between intended and perceived cognitive demands, whereas Colak Seker
and Demir’s (2022) findings demonstrated similar limitations in science assessment questions. Raymundo’s
(2021) research further supported the need for balanced cognitive demands in Philippine mathematics
examinations.

3.3 Common Flaws in Teacher-Made Test Item Construction
3.3.1 Frequency and Types of Test Construction Flaws

The evaluation identified several construction flaws across subject areas, with the highest concentrations observed
in Earth and Life Science and Physics. These included 84 instances of implausible distractors, 60 items with more
than one correct answer, 18 negatively stated items, and 14 instances of overlapping choices or grammatical cues.
Empowerment Technology exhibited eight instances of unclear or complex sentence structures and seven
negatively stated items. Mathematics recorded 12 instances of multiple correct answers and 11 implausible
distractors, while Science contained eight implausible distractors and six incomplete stems. General Mathematics
and Pre-Calculus exhibited five instances of overlapping choices or grammatical cues, alongside fewer
occurrences of other construction weaknesses. These findings indicate that deficiencies in item clarity, answer
options, and question structure may compromise assessment validity and the accurate interpretation of student
performance. Poorly constructed teacher-made assessments and inadequate test blueprinting can weaken content
validity. Negatively worded questions may contribute to student misinterpretation and construct-irrelevant
variance. The observed construction flaws underscore the importance of systematic item review and adherence to
established assessment development principles.

3.4 Overall Assessment Quality Across STEM, Science, and Mathematics

The findings revealed variations in curriculum alignment, cognitive demands, and test construction quality across
the examined subjects. Although several examinations demonstrated high alignment with their corresponding
TOS and curriculum competencies, inconsistencies were evident in selected Mathematics, Earth and Life Science,
and Empowerment Technology assessments. Most Science and Earth and Life Science examinations emphasized
remembering-level questions, while Mathematics and Physics demonstrated greater representation of application
and analytical skills. Construction flaws, particularly implausible distractors and multiple correct answers, were
also identified across subject areas.

4. Conclusion & Recommendations

The study revealed varying levels of quality in teacher-made STEM, Science, and Mathematics examinations at
Bambang National High School. While most subjects demonstrated high alignment with their corresponding
Tables of Specifications (TOS) and curriculum competencies, inconsistencies were identified in Earth and Life
Science, Empowerment Technology, and Grade 8 Mathematics. Many examinations, particularly in Science and
Earth and Life Science, predominantly assessed lower-order thinking skills, whereas Mathematics and Physics
demonstrated a broader distribution of cognitive demands. Common construction flaws included multiple correct
answers, implausible distractors, overlapping choices, and negatively worded items. These findings highlight the
need to strengthen curriculum alignment, cognitive assessment, and test construction practices to improve
assessment validity and reliability.

It is recommended that school administrators implement regular assessment reviews and curriculum alignment
audits to ensure consistency between teacher-made examinations, TOS, and prescribed learning competencies.
Professional development programs should strengthen teachers' competencies in Bloom's Taxonomy, higher-
order question construction, and test development principles, particularly in subjects exhibiting greater assessment
weaknesses. Peer review, collaborative planning, and item validation should be encouraged before examination
administration. Future evaluations should involve subject-area experts and examine additional assessment
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components, including the alignment of TOS with daily learning logs and the formats of examination papers and
test specifications.

The study was limited to 18 available teacher-made second-quarter examination papers and their corresponding
TOS in selected STEM, Science, and Mathematics subjects at Bambang National High School during School Year
2024-2025. The documents were selected through purposive and convenience sampling, restricting the analysis
to accessible assessment materials. The evaluation focused on curriculum alignment, cognitive taxonomic
classifications, and item construction flaws, excluding examinations from other grading periods and subjects not
represented in the collected documents. The assessment review also did not incorporate subject-area content
experts, limiting the depth of discipline-specific evaluation. Consequently, the findings were confined to the
examined documents and may not represent assessment practices across other subjects, grading periods, or
educational institutions.

5. Compliance with ethical standards

The author acknowledges Bambang National High School, Nueva Vizcaya, Philippines, for granting institutional
permission to access archived teacher-made examinations and their corresponding Tables of Specifications. The
study employed non-invasive documentary analysis of existing educational records without direct recruitment of
human participants, and confidentiality was maintained by excluding personally identifiable information from the
reported findings. The authors' conflict-of-interest and funding declarations require confirmation prior to
publication.
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