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ABSTRACT

Mid-semester summative assessments play a crucial role in supporting competency-based learning in
the Kurikulum Merdeka. However, existing studies and field practices indicate a persistent gap: teachers
rarely conduct systematic psychometric evaluations. Addressing this gap, this study aims to (1) analyze
the structure and characteristics of a mid-semester mathematics summative assessment and (2) evaluate
the quality of its items based on psychometric criteria within the framework of CTT. Using a mixed-
methods sequential exploratory design, data were obtained from two mathematics education experts,
two mathematics teachers, and a school principal in an [slamic Integrated Secondary School in Sukoharjo
Regency. Data sources included interview transcripts, assessment documents, students’ response sheets,
and expert validation forms. Qualitative data were analyzed through data reduction, display, and
conclusion drawing, while quantitative data were examined using Aiken’s V and CTT. The findings reveal
that the assessment consisted of 40 multiple-choice items and 5 essay questions, covering Number and
Algebra elements of Phase D in the Merdeka Curriculum. The items' content validity was moderate, with
strengths in language but weaknesses in cognitive level alignment. Empirical results showed some
multiple-choice items were invalid, while all essay questions were valid and reliable (r = 0.88). Most
items were moderately difficult, with a discrimination index from fair to excellent (0.3 < D < 0.8).
However, nearly one-third of distractors in the multiple-choice items did not function well. These results
highlight the need for improved item construction and teacher capacity-building to ensure assessments
that align with the principles of the Kurikulum Merdeka and support high-quality measurement of
student competency.
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1. INTRODUCTION

Secondary school holds a strategic position as a transitional period from the concrete nature
of mathematics learning in elementary school to the more abstract and conceptual learning in
secondary school (Klee & Miller, 2019). However, various studies indicate that many secondary
schools students struggle to understand mathematical concepts deeply, leading to low
mathematical thinking skills and poor results in national assessments of numeracy (Ahmad et al,,
2024; Andriatna et al., 2024; Retnawati et al., 2017; Wahyuni et al., 2024). Therefore, mathematics
learning at the secondary schools level requires focused attention to ensure that the learning
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process genuinely develops students' conceptual understanding and higher-order thinking skills.
Furthermore, in the context of modern-era secondary schools mathematics learning, the focus is
no longer solely on students' procedural mastery of mathematical content but also on the quality
of the assessments used (Bahena et al., 2024).

Within the Merdeka Curriculum framework, assessment is positioned as an integral part of
mathematics learning, including summative assessments which formally measure learning
outcomes and monitor student progress (Feldman, 2025; Kemendikbudristek, 2022). In
Indonesia, the most common forms of summative assessment are the Mid-Semester Assessment
(Penilaian Tengah Semester - PTS) and the End-of-Semester Assessment (Penilaian Akhir
Semester - PAS) (Fitria et al., 2024). Compared to the PAS, the PTS holds a more strategic role as
it provides early feedback to identify misconceptions and improve learning strategies before the
end of the semester (Charles, 2023; Mumpuni & Ramli, 2018; Sozer et al., 2019; Xuyen, 2023).
Consequently, the quality of the PTS instrument is crucial in determining the accuracy of the
information teachers receive for making instructional decisions. Therefore, developing a PTS
requires high-quality test items supported by scientific testing through a validation process to
ensure the instrument is valid, reliable, and accurately measures the intended competencies
(Farida & Musyarofah, 2021; Ishaq et al., 2020).

Nevertheless, field observations reveal a contrasting reality. Based on initial observations
and interviews with Grade VII mathematics teachers at an Islamic Integrated Secondary School in
Sukoharjo Regency, it was found that all mathematics teachers do not yet employ scientific testing,
such as validity and reliability tests, in developing summative questions, particularly for the PTS.
Teachers generally construct questions independently based on the material taught, without
following a systematic instrument development process. Questions are often created merely to
fulfill curriculum demands without in-depth review by the school, which should guarantee
assessment quality. The interview results also indicated that teachers lack sufficient knowledge
and skills in evaluating item quality, such as understanding discrimination index, difficulty level,
and the effectiveness of distractors in multiple-choice questions.

To address this problem, a more systematic and data-driven approach is needed to evaluate
the quality of test items. Furthermore, Butakor (2022) recommends psychometric analysis to
obtain empirical information regarding item characteristics, thereby making the assessment
results more valid, reliable, and fair for all students. In this context, Classical Test Theory (CTT) is
a widely used framework supported by various studies in education (Anyawale et al., 2022;
Nurjanah et al,, 2024; Vincent & Shanmugam, 2020).

Assessment is a systematic process of gathering and interpreting information about student
learning achievements (Heil & Ifenthaler, 2023). Based on their purpose, assessments are
categorized as diagnostic, formative, and summative (Ghimire, 2021). Summative assessment is
particularly important as it is used to evaluate learning outcomes after an instructional period and
serves as the basis for academic decisions, such as determining final grades, grade promotion, or
graduation (Fitria et al., 2024). In the context of Indonesian education, the implementation of
summative assessment is regulated by Permendikbudristek No. 21 of 2022, which states that
assessment results are used to evaluate the achievement of learning objectives, provide
information on learning progress, and determine student competency mastery. The role of
summative assessment is not limited to grading but also functions as a tool for accountability and
a basis for evaluating learning effectiveness (Griffin et al, 2014). Therefore, the quality of
summative assessment instruments must be assured by fulfilling the criteria of validity, reliability,
difficulty level, and discrimination index to ensure accurate and fair results.
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The Mid-Semester Assessment (PTS) is a form of summative assessment used to measure
student learning achievement at the midpoint of the semester (Hadi et al., 2024). According to the
Kemendikbudristek (2022) guidelines, PTS results provide feedback on learning progress, help
improve the learning process for the remainder of the semester, and serve as a basis for learning
outcome reports. Pedagogically, the PTS acts as a checkpoint that helps teachers assess the
effectiveness of their teaching strategies and allows students to reflect on their understanding
(Sozer etal,, 2019). PTS instruments typically consist of learning outcome tests, either in objective
or essay form. To yield valid and reliable data, the development of PTS questions must undergo a
review and item analysis process covering aspects of content, construction, language, and
psychometric characteristics such as validity, reliability, difficulty level, and discrimination index
(Nitko & Brookhart, 2011).

Psychometric analysis is the process of evaluating the quality of individual items within a test
instrument to ensure it measures an individual's ability validly and reliably (Elgadal & Mariod,
2021). One widely used framework in school-level educational research is CTT (Anyawale et al,,
2022; Nurjanah et al., 2024; Vincent & Shanmugam, 2020). Within CTT, analysis involves
examining validity, reliability, difficulty level, discrimination index, and the effectiveness of
distractors for each item (Hartati & Yogi, 2019; Kenea et al., 2023; Mahphoth et al,, 2021). The
examination of item validity and reliability is conducted through empirical analysis of student
responses to ensure each item consistently and accurately measures the intended construct.
Furthermore, difficulty level analysis aims to determine the proportion of students who answer
an item correctly, categorizing items as easy, moderate, or difficult. The calculation of the
discrimination index determines the extent to which an item can differentiate between high-
ability and low-ability students. Additionally, distractor analysis assesses the effectiveness of
options in multiple-choice questions in functioning as intended. Thus, applying psychometric
analysis allows test designers to identify and revise ineffective items, thereby improving the
overall quality of the PTS and ensuring a fairer and more accurate assessment of student learning
achievement.

Research on evaluating the quality of summative assessment instruments in mathematics
learning has been conducted by several researchers. Kogdar et al. (2016) assessed the quality of
multiple-choice questions based on difficulty and discrimination indices categorized according to
Bloom's Taxonomy. Manfaat et al. (2021) reviewed the quality of high school mathematics test
items through validity, reliability, discrimination index, difficulty level, and distractor
effectiveness. Retnawati (2022); Rahmadani & Hidayati (2023) used the Item Response Theory
(IRT) approach to evaluate assessment instrument quality. Additionally, Orhani (2024)
highlighted the integration of Bloom's Taxonomy in test construction, while Dewi & Prabowo
(2022) analyzed the quality of PTS questions at the secondary school level.

However, these prior studies have several limitations. First, most research focuses more on
end-of-semester assessments or large-scale tests, leaving mid-semester assessments (PTS)
relatively understudied. Second, studies on PTS at the JHS level, such as that by Dewi & Prabowo
(2022), did not include empirical validity testing, thus failing to apply the CTT approach
comprehensively. Third, no study has simultaneously combined content validity and empirical
validity in analyzing the quality of mathematics PTS instruments at the secondary school level.

Based on these gaps, this study aims to address them by applying a comprehensive CTT-based
psychometric analysis, encompassing content validity, empirical validity, reliability, difficulty
level, discrimination index, and distractor effectiveness. Scientifically, this research contributes
by providing a more complete empirical picture of the quality of mathematics PTS instruments in
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secondary school and offering critical evidence to support the development of more valid, reliable,
and effective summative instruments for use in the learning context.

Based on the above elaboration, this study has two main objectives: (1) to analyze the form
and characteristics of the PTS in mathematics at the secondary school level, and (2) to analyze the
quality of PTS test items based on psychometric characteristics, including content validity,
empirical validity, reliability, difficulty level, discrimination index, and distractor effectiveness, to
obtain a comprehensive overview of the assessment instrument's quality.

2. METHODS
2.1 Research Design

This study employed a mixed-methods approach with a sequential exploratory design
(Creswell & Clark, 2017). This design was selected as the research was conducted in two
complementary phases. The first phase was qualitative, aiming to identify and describe the forms
of the mid-semester summative assessment (PTS) through interviews with teachers and the
school principal, as well as a documentation study of the assessment instruments. The second
phase was quantitative, aiming to analyze the psychometric quality of the test items using student
answer sheets. The results of the qualitative analysis were used as a basis for determining the
focus of the quantitative analysis, thereby providing a comprehensive overview of the
assessment's characteristics and quality.

2.2 Participants

This study involved two mathematics education experts, two mathematics teachers, and the
school principal at Daarul Hidayah Islamic Integrated Secondary School in Sukoharjo. The two
experts assessed the content validity of the PTS instrument, while the teachers and principal
provided information regarding the test development process, the implemented curriculum, and
assessment practices. In the quantitative phase, data were obtained from 36 Grade VII students
who took the PTS. A saturation sampling technique was used, as the entire population of students
who took the test was analyzed.

2.3 Instruments

The instruments used in this study consisted of semi-structured interview guidelines, a
documentation format, and several assessment-related documents obtained through a
documentation study. These documents included the mid-semester summative assessment test
and the students’ response sheets, which served as the primary empirical data for the
psychometric analysis, even though the test itself was not developed by the researchers. In
addition, an expert validation sheet was employed to assess the content validity of the test items,
focusing on alignment with Learning Outcomes, clarity of indicators, appropriateness of cognitive
level, and clarity of language and context. The interview guidelines and documentation format
were validated by two mathematics education experts, with content validity measured via Aiken's
V (Aiken, 1980). The interview guidelines scored 0.83 (high category), and the documentation
format scored 0.76 (moderate category) (Aiken, 1985). Minor revisions based on expert feedback
involved rewording items in the interview guidelines and adding indicators to the documentation
format.
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2.4 Data Collection

Data collection in this study was carried out through interviews, documentation studies, and
expert validation. The data collection process consisted of two main phases. The first phase was
the qualitative phase. In this phase, the researchers conducted interviews with mathematics
teachers and the school principal and performed a documentation study by reviewing the mid-
semester summative assessment scripts and the test blueprints. This stage aimed to gather
information on the types and forms of assessments used, the implemented curriculum, the
mathematics topics tested, and the assessment development process. Additionally, the
researchers collected students' answer sheets as empirical data for the psychometric analysis of
the test items.

The second phase was the quantitative phase. In this phase, the researchers submitted the
validation sheet to two mathematics education experts to obtain their assessment of the
instrument's content validity. This validation process was conducted to ensure the alignment of
the test items with the learning outcomes, indicators, cognitive level, as well as language and
contextual aspects. Subsequently, the researchers performed a psychometric analysis of the test
items based on the data from the students' answer sheets.

2.5 Validity of Data

In this study, qualitative data were obtained through interviews with mathematics teachers
and the school principal, validator comments, and a documentation study of the summative
assessment instruments. To ensure data trustworthiness, this study employed source
triangulation and methodological triangulation techniques (Miles et al, 2014). Source
triangulation was conducted by comparing and verifying information obtained from interviews
with mathematics teachers against the results of interviews with the school principal. Meanwhile,
methodological triangulation was performed by checking the consistency of the interview
findings through document analysis, such as the summative assessment instruments.

2.6 Data Analysis

Data analysis in this study was conducted in two stages: qualitative analysis and quantitative
analysis. In the first stage, qualitative analysis was performed on the data from interviews and
documentation studies through the process of data reduction, data display, and conclusion
drawing (Miles et al.,, 2014). Data from interviews with mathematics teachers and the school
principal, as well as summative assessment documents, were reduced to extract relevant
information regarding the form and characteristics of the assessment used. Subsequently, the data
were presented narratively and in tables to identify patterns and the assessment's alignment with
the curriculum, and then conclusions were drawn to determine the form of the assessment, which
served as the basis for the quantitative analysis in the next stage.

In the second stage, quantitative analysis was performed on the data from expert
assessments and student answer sheets. The validation results from the two experts were
analyzed using Aiken's V (Content Validity Index) to determine the content validity level of each
item (Aiken, 1980). Furthermore, empirical data from the students' answer sheets were analyzed
using CTT procedures to obtain information on empirical validity, reliability (KR-20 or Cronbach’s
Alpha), difficulty index, discrimination index, and distractor effectiveness (Allen & Yen, 2001; Ebel
& Frisbie, 1991; Nitko & Brookhart, 2011). All operational formulas and interpretation criteria are
presented in the Appendix.
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3. RESULT AND DISCUSSION
3.1 Type of the Mid-Semester Summative Mathematics Assessment

Document analysis and interviews revealed that the summative assessment for the Grade VII
Mid-Semester Assessment consisted of 40 multiple-choice items and 5 essay questions. These
were developed with reference to the Merdeka Curriculum for Phase D, specifically the Number
and Algebra element (see Table 1). However, the selection of the format and number of items was
not based on a needs analysis or pedagogical considerations, but rather followed the pattern used
in previous years. This was stated by a teacher: “We use 40 multiple-choice and 5 essay questions
because that’s how it has always been. So, every year we just follow the same format as before.”
(Teacher A, interview, 2025). This indicates that the principle of diverse assessment formats, as
recommended by the Merdeka Curriculum, has not been fully implemented. Instead of selecting
assessment formats that reflect the targeted competencies, teachers maintain a traditional format
without review. This finding aligns with reports by Halimi & Seridi-Bouchelaghem (2021);
Anderson-Levitt (2025), which show that school assessments are often designed based on prior
habits rather than competency-based design.

Table 1. Elements and Learning Outcomes Used for Constructing the Assessment

Item Item .
Element Numbers Type Learning Outcomes

Multiple Students are able to read, write, and compare integers,

1-20 . . o )
Choice  rational and irrational numbers, decimal numbers, powers
Numbers and roots, and numbers in scientific notation. They can
1 Essay apply arithmetic operations to real numbers and provide

reasonable estimations or approximations in solving
problems (including those related to financial literacy).
Students are able to recognize, predict, and generalize
numerical patterns in the arrangement of objects and
Multiple numbers. They can express real-life situations in algebraic
Choice  forms. Students are also able to use algebraic properties
(commutative, associative, and distributive) to produce
equivalent algebraic expressions.

Algebra 21-40

Furthermore, the cognitive domains addressed in the assessment encompassed C1
(remembering), C2 (understanding), C3 (applying), and C4 (analyzing), with the distribution
shown in Figure 2. The proportion of questions for each cognitive domain was 13% (6 items) for
C1, 31% (14 items) for C2, 54% (24 items) for C3, and 2% (1 item) for C4. This composition
signifies that the assessment predominantly measures low to mid-level cognitive abilities and
does not provide sufficient scope for assessing higher-order thinking skills. In contrast, the
Merdeka Curriculum encourages assessments that measure reasoning, problem-solving, and
analytical abilities as part of the Phase D outcomes (Regina, 2024; Wati et al., 2023). Consistent
with this, Hadzhikoleva et al. (2025) also emphasize that summative assessments should ideally
cover various cognitive levels to comprehensively represent student competencies. However, the
effort to achieve this ideal cognitive composition is not supported by the teachers' capacity to
evaluate item quality. The results indicate that the Grade VII mathematics teachers have never
performed item quality analysis using psychometric principles, such as validity, reliability,
difficulty index, discrimination index, or distractor effectiveness. A statement from one teacher
reinforces this finding: “We have never analyzed our test items in that much detail. We also don’t
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really understand those kinds of analyses. Usually, if the test has been used and students’ results are
not too low, we consider the items to be good enough.” (Teacher B, interview, 2025). This condition
demonstrates that the assessment development process is not yet based on systematic evaluation;
thus, the instrument's quality cannot be empirically assured. This finding is consistent with the
research by Kissi et al. (2023), which found that many teachers lack sufficient competence in
performing psychometric item analysis, as shown in Figure 1.

H C1 (Remembering)
M C2 (Understanding)
m C3 (Applying)

C4 (Analyzing)

Figure 1. Percentage Distribution of Test Items Across Cognitive Domains

Overall, a summary of the findings for the first objective is presented in Table 2. These
findings show that the form, composition, and development practices of the assessments used are
not fully aligned with the demands of the Merdeka Curriculum, which emphasizes authentic,
diverse assessment oriented towards the development of student competencies. This result
strengthens the findings of Alonzo et al. (2021), which showed that teachers' limited
understanding of modern assessment principles leads to summative assessments being
dominated by old practices with minimal instrument quality evaluation.

Table 2. Summary of Findings and Their Implications for the Merdeka Curriculum

Aspects Findings

Implications for the Merdeka
Curriculum

Assessment 40 multiple-choice items and 5

Inconsistent with the principles of

Format essay items, without needs analysis authentic assessment and varied
formats

Cognitive Dominated by C1-C3 Does not support the Phase D Learning

Level Outcomes, which require higher-order
thinking skills

[tem Based on habitual practices Does not meet the principle of

Development development-oriented assessment

3.2 Psychometric Quality of the Test Items
a. Content Validity

The content validity analysis results indicate that the quality of the test items is not yet
fully aligned with the competencies stipulated in the Merdeka Curriculum. The CVI values,
which ranged between 0.33 and 0.833 (see Table 3), reflect inconsistencies in the
alignment with indicators, cognitive level, and content representation. The highest scores
were in the linguistic aspect, indicating that the items are relatively clear linguistically.
However, the lowest scores were in the aspect of cognitive level appropriateness,
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suggesting that many items do not measure the thinking skills required for Phase D,
particularly reasoning and problem-solving abilities. This finding is reinforced by the
qualitative analysis from the validators, who assessed that most items remain in the LOTS
(Lower-Order Thinking Skills) domain and tend to be repetitive, thereby reducing their
discriminatory power between items.

Table 3. Results of Content Validity Analysis

Aspect Assessment CVI Category
The content of the test items aligns with 0.5 Moderate
the intended learning outcomes.

The items are coherent with the elements  0.667  Moderate
and objectives of learning within the

corresponding phase.

Alignment with
Learning Outcomes

The indicators reflect the specific 0.33 Low
competencies being assessed.
Clarity of The indicators and test items are 0.5 Moderate
Indicators semantically and structurally aligned.

The indicators are formulated using 0.667  Moderate
measurable operational verbs.
The cognitive level (C1-C6) corresponds 0.33 Low
to the required learning outcomes.
The wvariation of cognitive levels is 0.33 Low
Cognitive Level proportionally distributed among easy-
Appropriateness moderate-difficult items
The test items measure the expected 0.33 Low
thinking skills
(procedural /conceptual /applicative).
The language used in the items is clear,  0.833 High
communicative, and appropriate to the
cognitive level of secondary school.

Language and The items use meaningful contexts that  0.833 High
Context Clarity are relevant and culturally neutral.
There is no ambiguity or multiple 0.833 High
interpretations in  the  sentence
construction

When viewed from a psychometric theory perspective, this finding shows that
misalignment in cognitive domains and repetitive item patterns can hinder the
instrument's function in validly measuring the variation in student abilities (Pokropek et
al., 2022). This condition is also consistent with the findings of Priyatni & Martutik (2020)
and Ukobizaba et al. (2021), who reported that school assessments often focus on basic
skills and have not yet optimally measured HOTS (Higher-Order Thinking Skills). Thus, the
results of this study confirm the need for assessment planning that is more oriented
towards higher-order thinking skills (Masyitoh et al., 2020) and systematic review of item
quality based on psychometric principles to ensure that the PTS instrument truly reflects
the learning outcomes of the Merdeka Curriculum.



Yoga Tegar Santosa, Evaluating the Quality... 439

b. Empirical Validity

Empirical validity was evaluated to assess the extent to which each test item is consistent
with the overall test construct, calculated through the correlation between the item score
and the total score. The empirical analysis results for the multiple-choice items (see Table
4) show that the correlation coefficients ranged from -0.276 to 0.597. Psychometrically,
this range indicates that the quality of the test items is still varied and tends to be low, as
only 12 items (30%) fell into the moderate validity category, while 35% were in the low
category and another 35% were invalid. The absence of items with high validity (r > 0.60)
reflects that most questions are not yet able to consistently represent the measured
construct, a condition which, according to Nitko & Brookhart (2019), can weaken the
function of summative assessment in accurately depicting learning achievement.

Table 4. Results of Empirical Validity Analysis for Multiple-Choice Items
Correlation Validity

ftem Numbers Coefficient Value Category Percentage

2,10,11, 15, 21, 29, 31, 32

4 ) ) ) ) ) ) ) 0
34, 36, 38, 39 0.408 <r<0.597 Moderate 30%
4,6,7,12,13,14,16,18,19

) ) ) ) ) ) ) ) 1] 0
22,23,24,27,28 0.24 <r=<0.359 Low 35%
1,3,5,8,9,17, 20, 25, 26, 30, 0.276<1 <0177 Ivalid 5%

33,35,37,40

Conversely, the results of the empirical validity analysis for the essay items (see Table 5)
show significantly higher correlation coefficients, ranging from 0.679 to 0.820. These
values fall into the high to very high categories, indicating that all essay questions have
strong and consistent measurement power for the intended construct. This finding aligns
with Xiromeriti & Newton (2024), who explained that essay questions are better able to
capture higher-order thinking skills such as reasoning, argumentation, and problem-
solving which often cannot be adequately evaluated through multiple-choice questions.
Therefore, the stark contrast between the validity of multiple-choice and essay items in
this assessment confirms an imbalance in instrument quality, particularly in the items'
ability to accurately represent the construct. Overall, these empirical validity results
demonstrate that the instrument's ability to accurately measure learning outcomes is still
limited, especially for multiple-choice items. This condition has direct implications for the
quality of summative assessment in schools: an instrument with many invalid items risks
generating misleading information about student abilities and undermines the
assessment's role as a basis for academic decision-making (Raykov & Zhang, 2025; Roach,
2025).

Table 5. Results of Empirical Validity Analysis for Essay Items

Item Numbers Correlation Coefficient Value Validity Category
1 0.739 High
2 0.679 High
3 0.820 Very High
4 0.813 Very High
5 0.775 High
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c. Reliability

Reliability testing was conducted to assess the internal consistency of the instrument,
which is a crucial indicator for ensuring that summative assessments yield stable and
trustworthy information. Based on the analysis results in Table 6, the reliability of the
multiple-choice questions was 0.58, while the reliability of the essay questions reached
0.88. This finding indicates a significant difference in consistency between the two
question formats. The reliability value of 0.88 for the essay questions reflects high internal
consistency, consistent with the view of Nitko & Brookhart (2019) that question formats
demanding conceptual understanding and reasoning tend to have better reliability
because they provide broader scope for authentic variations in student performance.

In contrast, the reliability value of 0.58 for the multiple-choice questions indicates that this
instrument lacks adequate consistency. This suggests that some items are not functioning
optimally in measuring the same construct, a condition also reflected in the empirical
validity results which showed many items with low correlations. Psychometrically, low
reliability indicates potential issues with item structure, misaligned cognitive levels, or
content repetition (Malapane & Ndlovu, 2024). Thus, this result reinforces the opinion of
Elgadal & Mariod (2021) that the composition and quality of multiple-choice items are not
fully aligned with the principles of valid, reliable, and competency-oriented assessment as
demanded by the Merdeka Curriculum. In this regard, Zainina et al. (2025) emphasize that
teachers need to enhance their capacity for item review and instrument development,
especially for multiple-choice formats, so that the PTS can truly yield accurate learning
information useful for decision-making.

Table 6. Results of Reliability Analysis for Multiple-Choice and Essay Items

Item Type Reliability Coefficient Category
Multiple-Chioce 0.58 Moderate
Essay 0.88 High

d. Item Difficulty Index

The difficulty index analysis was conducted to assess the extent to which the test items
proportionally measure student ability. The results in Table 7 show that the multiple-
choice questions have a relatively balanced difficulty distribution, with 20% of items
classified as difficult, 62.5% as moderate, and 17.5% as easy. This composition is
fundamentally in line with psychometric theory recommendations, which suggest a
dominance of moderately difficult items as they provide the most optimal measurement
information and differentiate student ability more accurately (Popham, 2017). However,
the proportion of easy items approaching 20% indicates the need to review some items,
particularly to ensure the difficulty level aligns with the competency demands of the
Merdeka Curriculum (Marsevani, 2022; Shankar et al,, 2024).

Table 7. Difficulty Level of Multiple-Choice Items
Item Numbers Category Percentage
1,5,9,12,17, 26,37,40 Difficult 20%
2,3,4,6,7,8,10, 11, 18, 19, 20, 21, 23, 24, 27, 28, 29
) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) 0
30,31, 32, 34, 35, 36, 38, 39 Moderate 62.5%
13, 14, 15, 16, 22, 25, 33 Easy 17.5%
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For the essay questions, the results in Table 8 show that four items were classified as
moderate and one item as easy. The dominance of moderately difficult items reflects a
good characteristic, given that essay formats are designed to measure reasoning and
conceptual understanding more deeply. Nevertheless, Ginting et al. (2021) suggest that
the presence of easy-category items necessitates an increase in complexity for some items
to better align with the Phase D learning outcomes of the Merdeka Curriculum, which
emphasizes higher-order thinking skills. Overall, these findings indicate that the
instrument partially meets the characteristics of an ideal difficulty level but still requires
refinement, particularly in composing a more varied difficulty range, to make the
assessment more effective in comprehensively measuring the spectrum of student
abilities.

Table 8. Difficulty Level of Essay Items

Item Numbers Category
1 Moderate
2 Moderate
3 Moderate
4 Moderate
5 Easy

. Item Discrimination Index

The discrimination index test was performed to identify how well each test item
differentiates between high-ability and low-ability students. Table 9 shows that the
discrimination power of the multiple-choice items varied from poor to excellent. A total of
7 items (17.5%) were in the poor category, 9 items (22.5%) were weak, 12 items (30%)
were fair, 11 items (27.5%) were good, and only 1 item (2.5%) reached the excellent
category. This finding indicates that while some items have sufficient to good
discriminatory power, there are still items that do not function optimally. Items with
negative or very low discrimination show an aberrant response pattern, where high-
ability students answer incorrectly more often than low-ability students. According to
psychometric theory, this condition indicates problems with item construction or
ineffective distractors; thus, items in the poor category need to be eliminated, while weak
items require revision to improve their discriminatory function (Bhat & Prasad, 2021;
Odukoya & Omonijo, 2024).

Table 9. Discrimination Index of Multiple-Choice Items

Discrimination

Item Numbers Index Category Percentage
1,3,8,9 20,3740 -04<D<0 Poor 17.5%
4,5,6,13,17,26, 30,33, 35 0.1<D<0.2 Weak 22.5%
7,12,14,16,18,19, 22,23, 24, 25, 28, 31 0.3<D<040 Fair 30%
10,11,15, 21,27, 29,32, 34, 36,38, 39 0.5<D<0.7 Good 27.5%
2 0.8 Excellent 2.5%

Furthermore, Table 10 shows that all essay items had good discrimination power, with
four items (numbers 1-4) in the good category (45%-52%) and one item (number 5) in
the fair category (37%). This result confirms that the essay question format is more
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consistently able to differentiate variations in student ability compared to multiple-choice
questions, aligning with the findings of Rush et al. (2016) that essay questions generally
have higher discrimination power as they demand more diverse problem-solving
strategies and reasoning.

This finding is also consistent with the research of Shakurnia et al. (2022), which reported
that low discrimination in multiple-choice questions often arises from non-functional
distractors or item construction that does not consider the variation in student ability. The
researcher's interviews with mathematics teachers support this finding, indicating that
the distractors in the PTS were not designed based on robust conceptual analysis, making
some answer options unappealing to low-ability students and unchallenging for high-
ability students. Therefore, strengthening teachers' capacity to design effective distractors
and review the discriminatory function of items should be a priority in improving the
quality of summative assessment.

Table 10. Discrimination Index of Essay Items

Item Numbers Discrimination Index Category
1 0.52 Good
2 0.51 Good
3 0.45 Good
4 0.51 Good
5 0.37 Fair

f. Distractor Analysis

The distractor analysis results in Table 11 show that 15 out of 40 multiple-choice items
(37.5%) had sub-optimally functioning distractors. Distractors not chosen by any students,
as seen in items 3, 7, 12, 14, 28, and 36, indicate that those answer alternatives are either
too obviously incorrect or not attractive enough to lure responses from low-ability
students. This condition is consistent with the findings of Awalurahman & Budi (2024),
who stated that non-functional distractors lead to a disproportionate distribution of
answers and negatively impact the item's discrimination power and validity.

Table 11. Analysis of Non-Functional Distractors in Multiple-Choice Items

Options with Non- Options with Non-

Item Numbers Fun‘c)tional Distractors Item Numbers Funlztional Distractors

3 b, c 14 a,cd

4 a,c 25 c, d

7 a,c 28 d

8 c, d 30 b

9 C 36 b

11 b 39 b

12 a 40 b, d

13 b

This finding also reinforces the previous psychometric analysis, where items with
ineffective distractors tended to show low validity and discrimination values. This aligns
with Rezigalla et al. (2024); Terao & Ishii (2020), who argue that distractors that fail to
attract low-ability students reduce the item's capacity to differentiate among test-takers'
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ability levels. Consequently, more than one-third of the items in this assessment require
revision, particularly in the wording of distractors, the plausibility of answer choices, and
contextual appropriateness. Such improvements are crucial given the Merdeka
Curriculum's emphasis on fair, informative assessment that accurately represents student
ability.

Overall, the analysis results indicate that although some components of the instrument
(particularly the essay questions) are of good quality, several fundamental weaknesses persist in
the multiple-choice items, especially concerning the appropriateness of cognitive domains,
empirical validity, discriminatory power, and distractor effectiveness. This finding aligns with the
research by Stankous (2016), which showed that mathematical essay questions are more effective
in assessing students' conceptual understanding and problem-solving abilities compared to
multiple-choice questions.

To provide a more comprehensive overview of the analyzed summative assessment
instrument's quality, all psychometric findings from content validity, empirical validity, reliability,
difficulty index, discrimination index, to distractor effectiveness are summarized in Table 12. This
summary facilitates the observation of consistent patterns across parameters and helps identify
the aspects most in need of improvement. Furthermore, presenting this summary helps solidify
the relationship between each psychometric indicator and its implications for the overall
assessment quality, in accordance with CTT principles and the demands of the Merdeka
Curriculum.

Table 12. Summary of Psychometric Evaluation Results and Their Implications

Psychometric Main Findings Implications for Test Implications for Merdeka
Indicator & Quality Curriculum (MC)
1.CVIranged from Misalignment with MC’s
0.33-0.833. Indicates weak emphasis on higher-order
2.Inconsistency in alignment between reasoning, authentic
cognitive level items and intended assessment, and
Content . based
Validity (CVI) alignment. constructs, reduced comp.etency-. ase
3.Items dominated representativeness, learning. Highlights need
by LOTS. risk of low construct ~ for systematic blueprinting
4. Repetitive coverage. and HOTS-oriented item
content. design.
1.MCQs:r=-0.276 Many MCQs fail to MC requires  accurate
to 0.597 (mostly . measurement of
. ) measure intended . 1
low/invalid) . : competencies, invalid items
. construct, inconsistent . . .
Empirical 2.Essays: r = item-test correlation risk misleading
Validity 0.679-0.820 *  interpretations of student

essays provide
stronger construct
validity.

(high-very high). learning. Emphasizes need
to strengthen MCQ

development practices.
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Psychometric Main Findings Implications for Test Implications for Merdeka
Indicator Quality Curriculum (MC)

1.MCQs a=0.58 MC demands trustworthy

(low) Low reliability assessment evidence for

2.Essays a =0.88 compromises score decision-making, reliability

- high). stability and test weaknesses undermine

Reliability (high) depen};ability, fairness and accountability.

inconsistent MCQ Supports need for teacher

structure. capacity-building in item

development.

[tem Difficulty

1.MCQs: 20%
difficult, 62.5%
medium, 17.5%
easy

Overall distribution
acceptable but easy
items require review,
risk of insufficient

MC encourages meaningful
cognitive challenge aligned
with learning progressions,
easy items may not reflect

2. Essays: mostly challenge for required depth of
medium, one competence.
competent students.
easy.
1.MCQs: wide Poor MCQ MC promotes assessment

range (poor to
excellent) and

discrimination signals
structural issues, weak

that provides diagnostic
insights; low discrimination

Discrimination . .
Index 40% poor/weak. distractors, or reduces accuracy in
2.Essays: all good- misalignment, essays  distinguishing student
fair. better differentiate mastery levels.
student ability.
1.37.5% MCQs Violates MC principles of
have non- Ineffective distractors  fair, informative, and high-
. functional reduce validity and quality assessment,
Distractor . oY . .
o distractors discrimination, items  requires strengthening of
Functioning

2.Several items
with distractors

may become guessable
or overly easy.

assessment literacy among
teachers.

never chosen.

4. CONCLUSION

This study aimed to analyze the form of the mid-semester summative mathematics
assessment and evaluate the quality of its test items based on psychometric characteristics. The
results indicate that the instrument consisting of 40 multiple-choice items and 5 essay questions
developed based on the Number and Algebra Element in Phase D of the Merdeka Curriculum. The
quality of this instrument varies across the different items. Overall, the essay questions have met
the criteria for high validity and reliability. In contrast, the multiple-choice items exhibit
weaknesses, particularly in the appropriateness of cognitive domains, empirical validity,
discriminatory power, and distractor effectiveness. Although most items were at an ideal,
moderate difficulty level, the imbalance between LOTS and HOTS questions, coupled with the low
internal consistency, indicates a need for improvement in the test development process.
Therefore, targeted teacher training in item development and quality analysis is essential to
produce assessments that are more accurate, fair, and aligned with the demands of a curriculum
based on higher-order thinking skills. Such training should specifically focus on constructing
higher-order thinking items, improving distractor writing, and conducting basic psychometric
analyses, including validity, reliability, and item discrimination. Given that the greatest
weaknesses were found in the multiple-choice items, these aspects should be prioritized. Schools
can implement this by organizing internal workshops, collaborating with MGMP, or partnering
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with local education authorities to strengthen assessment literacy among teachers. Furthermore,
this study is limited by its sample scope, involving only one school; thus, the findings cannot be
broadly generalized. Further research is recommended to include a larger number of schools and
to investigate the factors influencing teachers' ability to develop high-quality assessment
instruments.
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