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Mathematics achievement under the Merdeka Curriculum remains 

important, particularly in understanding how students’ initial abilities 

relate to end-of-semester performance. Existing studies have 

examined mathematics achievement and Initial Mathematical Ability 
(IMA) separately, while evidence linking IMA to end-of-semester 

assessment performance at the junior secondary level remains limited. 

This study aimed to describe students’ mathematics performance 

based on IMA and final semester assessment results and identify 

differences across mathematical domains. A document analysis design 

was employed using assessment records from 158 Grade VII students 

at a public junior high school in Medan. Data comprised an IMA test 

as the initial assessment and a final semester summative assessment 

as the post-assessment. Descriptive statistics and normalized gain 

analysis were used. The findings indicated moderate descriptive 

progress, with most students performing near or above the expected 
proficiency level. Geometry was the weakest assessed domain. These 

findings provide a descriptive profile of mathematics performance but 

do not establish the effectiveness of the Merdeka Curriculum, 

particularly because the two assessments may differ in content and 

measurement characteristics. Teachers can use domain-level 

assessment results to provide targeted support, especially in geometry, 

while future research should employ comparable longitudinal or 

quasi-experimental assessments. 
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1. INTRODUCTION 

Mathematics plays an important role in developing students’ logical reasoning, 

critical thinking, numeracy, and problem-solving abilities, which are essential for addressing 

problems in academic and real-life contexts [1], [2]. These competencies are increasingly 

relevant to 21st-century mathematics education, which emphasizes problem solving, 
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creativity, computational thinking, collaboration, and the effective use of technology [3]–

[5]. The development of such competencies is also closely related to critical thinking, 

creativity, communication, collaboration, and numeracy skills [4], [6]. At the same time, 

mathematical literacy enables students to interpret quantitative information and apply 

mathematical knowledge to real-world situations [7]. Consequently, examining students’ 

mathematics achievement is important not only for describing learning outcomes but also 

for identifying areas that require further instructional attention. 

At the international level, the mathematics performance of Indonesian students 

remains a significant concern. In PISA 2022, Indonesia obtained a mathematics score of 366, 

compared with the OECD average of 472, while only 18% of Indonesian students reached 

at least Level 2, compared with 69% across OECD countries [7]. The PISA findings 

therefore provide an important national context for examining mathematics achievement at 

the school level. Complementing this international evidence, a study involving Indonesian 

mathematics teachers identified several factors perceived to contribute to Indonesia’s PISA 

2022 mathematics performance, including the effects of the pandemic, curriculum-related 

issues, individual student factors, resource constraints, parental involvement, and the school 

environment [8]. Analysis of PISA 2022 data has also highlighted the role of cognitive 

activation in encouraging students to engage in deeper thinking, conceptual reasoning, and 

complex problem solving [9]. These findings indicate the importance of examining actual 

student performance in specific school contexts rather than relying solely on international or 

teacher-perception data. 

At the junior high school level, difficulties in mathematics learning have been 

documented across several content domains. In algebra, seventh-grade students have 

experienced difficulties in understanding concepts, principles, and verbal representations 

[1]. Difficulties have also been reported in mathematical problem solving, including 

challenges in understanding concepts and developing appropriate solution strategies in 

Systems of Linear Equations in One Variable [10]. Similarly, students’ errors in Lines and 

Angles have involved conceptual, procedural, and technical aspects of problem solving [11]. 

Taken together, these studies suggest that mathematics achievement should be examined not 

only as an overall score but also according to students’ initial abilities and the mathematical 

content domains represented in assessment tasks. 

One relevant dimension of this variation is Prior Mathematical Ability (KAM), 

which can be used to classify students according to their initial level of mathematical 

competence. Previous studies have differentiated students into high, medium, and low KAM 

groups and identified differences in mathematical literacy and problem-solving performance 

across these groups [12], [13]. Students with higher initial mathematical ability tend to 

demonstrate more complete problem-solving processes, whereas students with medium and 

lower initial abilities may encounter difficulties at several stages [13]. In the present study, 

preliminary data from 158 seventh-grade students at SMP Negeri 13 Medan show that 26 

students (16.5%) are classified as high KAM (score ≥ 39.04), 112 students (70.9%) as 

medium KAM, and 20 students (12.7%) as low KAM (score ≤ 20.28), with a mean KAM 

score of 29.66 and a standard deviation of 9.38. This distribution provides a school-level 
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context for examining whether mathematics achievement differs across students with 

different levels of initial mathematical ability. 

The issue of variation in KAM is particularly relevant to the implementation of the 

Merdeka Curriculum, which emphasizes learning that responds to students’ needs, readiness, 

and learning characteristics [14]. However, studies have reported that mathematics teachers 

continue to experience challenges in understanding and implementing differentiated learning 

and in using digital learning media to accommodate diverse student needs [15]. Other 

reported challenges include learning planning, preparation of instructional materials, 

selection of learning models, assessment, and adaptation to students’ basic abilities [16]. 

These findings underscore the importance of obtaining empirical evidence about students’ 

actual achievement so that instructional evaluation is informed by observed performance 

rather than by curriculum expectations alone. 

The Merdeka Curriculum was introduced progressively in Indonesia beginning in 

2022 and subsequently established as part of the national curriculum framework through 

Ministerial Regulation Number 12 of 2024. For Phase D mathematics in Grades VII–IX, the 

expected learning outcomes encompass mathematical concepts and skills in numbers, 

algebra, measurement, geometry, data analysis, and probability, including their application 

to mathematical problem solving [17]. The curriculum promotes flexible and contextual 

learning with attention to students’ understanding and learning progress [14]. National 

Assessment analyses have reported improvements in literacy and numeracy outcomes 

among educational units implementing the Merdeka Curriculum, although such aggregate 

evidence does not directly describe achievement patterns within a particular grade, school, 

or mathematical content domain [18]. 

Existing studies concerning the Merdeka Curriculum have predominantly examined 

implementation challenges from teachers’ perspectives [15], [16], [19], the relevance of 

learning models to mathematics instruction [20], and the development of teaching modules 

or learning tools [21]. Consequently, there remains a need for school-level empirical 

evidence based directly on students’ assessment responses, particularly evidence that 

simultaneously considers students’ initial mathematical ability and achievement across 

mathematical content domains. This study addresses that gap by analyzing end-of-semester 

summative mathematics assessment answer sheets from 158 seventh-grade students at SMP 

Negeri 13 Medan. The use of assessment answer sheets provides direct documentary 

evidence of students’ responses to the tasks administered in their school context and allows 

achievement to be examined without attributing observed patterns to the implementation of 

the curriculum itself [22], [23]. 

The novelty of this study lies in the integration of three descriptive perspectives 

within a single school-level analysis: mathematics achievement according to KAM groups, 

the distribution of achievement categories, and achievement across mathematical content 

domains represented in the summative assessment. Rather than evaluating the Merdeka 

Curriculum through perceptions or implementation reports, the study uses students’ 

assessment documents as the empirical basis for describing actual performance in Grade VII, 

the initial grade of Phase D. This approach provides a more focused contribution to 

curriculum-related research by connecting curriculum expectations with evidence from 
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students’ completed assessment tasks while maintaining the descriptive scope of document 

analysis. 

Accordingly, this study aims to answer three complementary research questions: (1) 

how do seventh-grade students’ mathematics learning outcomes differ across KAM groups 

based on the N-Gain analysis; (2) how are students’ mathematics learning outcomes 

distributed according to the achievement categories used in the study; and (3) which 

mathematical content domains demonstrate the highest and lowest achievement percentages 

based on the analysis of summative assessment answer sheets? The findings are expected to 

contribute school-level descriptive evidence for mathematics learning evaluation and 

provide diagnostic information that can support teachers and schools in identifying 

differences in achievement according to initial mathematical ability and content domain. 

 

2. METHOD  

2.1. Research Design 

This study employed a quantitative descriptive design using document analysis as 

the primary data collection strategy. The quantitative descriptive design was selected 

because the study aimed to provide a systematic description of students’ mathematics 

learning outcomes using numerical data without manipulating variables or establishing 

causal relationships [24]. Document analysis was employed because the summative 

assessment answer sheets constituted primary school-level documents containing students’ 

responses to the administered assessment tasks. The analysis followed systematic procedures 

while considering the authenticity and relevance of the documents [22], [23]. 

 

2.2. Research Setting, Population, and Sample 

The study was conducted at SMP Negeri 13 Medan during the 2025/2026 academic 

year. The population comprised all seventh-grade students who participated in the end-of-

semester summative mathematics assessment within the Merdeka Curriculum context, 

totaling 158 students. A total sampling technique was applied because the entire accessible 

population was included in the analysis [25]. Thus, no individual student was excluded from 

the dataset, and the unit of analysis was the end-of-semester summative mathematics 

assessment answer sheet of each of the 158 students. 

 

2.3. Data Sources and Assessment Materials 

The main data source was the Grade VII end-of-semester summative mathematics 

assessment answer sheet, which was prepared by a team of mathematics teachers with 

reference to the Learning Outcomes for Phase D of the Merdeka Curriculum. The assessment 

consisted of 10 questions covering five mathematical content domains, with two questions 

representing each domain, as shown in Table 1. 

To address the methodological requirements concerning the assessment instrument, 

the development of the 10-item assessment should be documented in terms of its content 

alignment, item format, scoring procedure, and evidence of validity and reliability. In 

particular, the manuscript should specify whether the items were teacher-developed, 

collaboratively developed by the mathematics teachers, or adapted from an existing 
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assessment instrument. The scoring rubric or scoring rules should also be stated, including 

how partial or incomplete responses were treated. 

 

Table 1. Distribution of Question Items by Mathematical Content Domain 

Mathematical Content Domain Question Number Number of Questions 

Algebra 1 and 2 2 

System of Linear Equations in One Variable 3 and 4 2 

Social Arithmetic 5 and 6 2 

Comparison 7 and 8 2 

Lines and Angles 9 and 10 2 

 

Because each mathematical domain was represented by only two items, the domain-

level percentages are interpreted descriptively rather than as estimates of a highly precise 

domain-specific measurement. This limitation is considered when interpreting differences 

between material domains. 

 

2.4. Initial Mathematical Ability (KAM) 

Before the end-of-semester summative assessment was analyzed, students were 

classified according to their Initial Mathematical Ability (KAM). KAM scores were obtained 

from an initial mathematics test administered before the learning process. The manuscript 

should specify whether this KAM test was developed by the teachers/researchers or adopted 

from a standardized or previously validated instrument, including information about its 

content coverage, scoring range, and validity and reliability evidence. 

KAM classification was based on the mean and standard deviation of the observed 

KAM scores, following a classification approach commonly used in mathematics education 

research [26]. The classification criteria were as follows: 

 

High KAM: KAM ≥ (x̄ + SD) 

Medium KAM: (x̄ − SD) < KAM < (x̄ + SD) 

Low KAM: KAM ≤ (x̄ − SD) 

 

where x̄ represents the mean KAM score of all students and SD represents the standard 

deviation of the KAM scores. This procedure establishes relative boundaries based on the 

observed distribution rather than fixed absolute cut-off scores, thereby describing students’ 

initial mathematical abilities within the context of the study [26]. 

 

2.5. Data Collection Procedure 

The data collection process consisted of three stages. First, the researchers obtained 

the students’ KAM scores from the initial mathematics test. Second, the end-of-semester 

summative mathematics assessment answer sheets were collected and organized according 

to student identification codes. Third, the assessment responses were scored and entered into 

a dataset for descriptive analysis according to KAM group and mathematical content 

domain. 

Student names were replaced with identification codes during data processing to 

maintain confidentiality. The researchers should also state explicitly that permission to 
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access and analyze the students’ assessment records was obtained from the relevant school 

authority before data analysis was conducted. 

 

2.6. Measurement and Scoring 

The final assessment contained 10 items distributed equally across five mathematical 

content domains. Each student’s responses were scored according to the predetermined 

scoring rules and subsequently converted to a 0–100 scale. The manuscript should explicitly 

report the maximum raw score, the scoring weight assigned to each item, whether all items 

had equal weights, and the procedure used to convert raw scores into the 0–100 scale. 

Content validity should be reported based on the actual procedure used to establish 

the alignment between the assessment items and the Phase D Learning Outcomes. If expert 

judgment, a teacher review panel, a test blueprint, or another validation procedure was used, 

the procedure and results should be described. Reliability evidence should likewise be 

reported if it was calculated. Item difficulty and discrimination indices should be reported if 

they were available from the assessment analysis. 

 

2.7. Data Analysis 

Data analysis consisted of four complementary procedures. 

Procedure 1: Analysis of the Overall Distribution of Student Achievement 

Each student’s total assessment score was converted to a 0–100 scale and classified 

into four achievement categories used in the study, as presented in Table 2. Descriptive 

statistics, including the mean, median, standard deviation, minimum score, and maximum 

score, were calculated to describe the overall distribution of student achievement. 

 

Table 2. Categories of Mathematics Learning Outcomes 
Category Value 

Range 

Description of Achievements 

Very Proficient 90 – 100 Exceeding minimum achievement 

Proficient 75 – 89 Meet minimum targets 

Quite Proficient 60 – 74 Approaching minimum achievement 

Need Guidance < 60 Not yet reached the minimum achievement 

Source:[14] 

 

Procedure 2: Analysis of Achievement Percentage by Mathematical Content Domain 

The achievement percentage for each mathematical content domain was calculated 

from the two assessment items representing that domain. The calculation used the following 

formula [27]: 

Achievement Percentage = (Total Score Obtained / Maximum Possible Score) × 100% 

The resulting percentages were then interpreted using the criteria presented in Table 3. 
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Table 3. Interpretation Criteria for Mathematical Content Achievement 

Percentage Criteria 

81% – 100% Very high 

61% – 80% High 

41% – 60% Moderate 

21% – 40% Low 

0% – 20% Very Low 

Source: [27] 

 

Procedure 3: Analysis of Achievement by KAM Group 

This procedure was used to describe the distribution of students’ summative 

assessment achievement across the high, medium, and low KAM groups. For each group, 

the mean summative assessment score, the percentage of students classified as Proficient or 

Very Proficient, and the achievement percentage for each mathematical content domain were 

calculated. Differences between KAM groups were presented descriptively using 

comparative tables and graphs to identify patterns of achievement across levels of initial 

mathematical ability [26]. 

 

Procedure 4: N-Gain Analysis by KAM Group 

N-Gain analysis was used to describe the normalized change between students’ initial 

mathematics performance and their final summative assessment performance [28]. The N-

Gain value was calculated for each student and then averaged within each KAM group. The 

interpretation criteria are presented in Table 4 [28]. 

However, because N-Gain is most appropriately interpreted when the pre- and post-

assessments measure the same or closely comparable construct, the comparability of the 

KAM test and the final summative assessment must be explicitly established in this study. 

The manuscript should report whether the two assessments used the same score range or 

were transformed to a common scale, whether their maximum scores were equivalent, and 

whether they represented comparable mathematical content domains. If the two assessments 

differed substantially in construct, content coverage, or scoring scale, the N-Gain results 

should be interpreted as a descriptive index of score change rather than as a direct measure 

of learning gain. 

 

Table 4. N-Gain Interpretation Criteria 
N-Gain Value Criteria 

N-Gain ≥ 0.70 High 

0.30 ≤ N-Gain < 0.70 Moderate 

N-Gain < 0.30 Low 

Source:[28] 

 

2.8. Ethical Considerations 

The study used students’ educational assessment records; therefore, confidentiality 

and responsible handling of student data were maintained throughout the research process. 

Student names were not reported in the dataset or manuscript, and identification codes were 

used during data analysis. Access to the assessment documents was conducted with 

permission from the relevant school authority. The manuscript should report the specific 
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institutional or school permission procedure actually obtained before the records were 

analyzed. 

 

3. RESULTS 

3.1. Overview of the Data 

The study analyzed 158 end-of-semester summative mathematics assessment answer 

sheets from seventh-grade students at SMP Negeri 13 Medan during the 2025/2026 

academic year. Before the semester learning activities, all students completed an Initial 

Mathematical Ability (KAM) test, which was used to describe their initial mathematical 

ability and to classify them into three KAM groups. The end-of-semester summative 

assessment was subsequently used to describe students’ final mathematics achievement. 

 

Table 5. Descriptive Statistics of KAM and Final Summative Assessment 

Statistics KAM / Pre-test Final Exam / Post-test 

Number of Students (n) 158 158 

Average 29.66 72.85 

Median 26.00 73.00 
Standard Deviation 9.38 9.41 

Minimum 12 45 

Maximum 60 100 

 

Table 5 shows that the mean score increased from 29.66 on the initial KAM test to 

72.85 on the final assessment, representing a descriptive difference of 43.20 points. The 

initial scores ranged from 12 to 60, whereas the final assessment scores ranged from 45 to 

100. Because the study employed a descriptive design and did not conduct an inferential test 

comparing the two scores, the difference is reported as a descriptive change rather than as 

evidence of statistically significant improvement. 

 

3.2. Classification of Initial Mathematical Ability 

KAM classification was based on the sample mean and standard deviation [26]. With 

a mean of 29.66 and a standard deviation of 9.38, the upper boundary for the High KAM 

group was 39.04, while the lower boundary for the Low KAM group was 20.28. 

 

Table 6. Distribution of Students by KAM Group 

KAM Group Criteria Number of Students Percentage 

Tall X ≥ 39.04 26 16.5% 

Midle 20.28 < X < 39.04 112 70.9% 

Low X ≤ 20.28 20 12.7% 

 

The Medium KAM group constituted the largest proportion of the sample, with 112 

students (70.9%), followed by the High KAM group with 26 students (16.5%) and the Low 

KAM group with 20 students (12.7%). This distribution indicates substantial variation in 

students’ initial mathematical ability and provides the basis for examining differences in 

subsequent descriptive achievement patterns across KAM groups. 
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3.3. Overall Mathematics Learning Achievement 

Final assessment scores were classified into four achievement categories based on 

the categories used in the Merdeka Curriculum learning and assessment framework [14]. 

 

Table 7. Distribution of Learning Outcomes by Achievement Category 

Category Score Range Description n % 

Very Proficient 90 – 100 Exceeding minimum achievement 11 7.0% 

Proficient 75 – 89 Meeting minimum targets 63 39.9% 
Quite Proficient 60 – 74 Approaching minimum achievement 77 48.7% 

Need Guidance < 60 Not yet reaching the minimum 7 4.4% 

 

Overall, 74 students (46.8%) were classified as Proficient or Very Proficient, 

whereas 77 students (48.7%) were classified as Quite Proficient. Only 7 students (4.4%) 

were in the Need Guidance category. The mean final assessment score of 72.85 therefore 

remained within the Quite Proficient range and was close to the Proficient threshold of 75. 

This school-level pattern can be considered alongside national evidence reporting changes 

in literacy and numeracy outcomes among educational units implementing the Merdeka 

Curriculum [18]. However, the national evidence is based on an aggregate population and 

different measurement context; therefore, it should not be interpreted as directly representing 

the achievement of the students in the present study. 

 

3.4. Achievement by Mathematical Content Domain 

Achievement was analyzed across five mathematical content domains, each 

represented by two assessment items. The results are presented in Table 8. 

 

Table 8. Achievement by Mathematical Content Domain 

Mathematical Content Domain 
Question 

Numbers 

Item Mean 

Scores 
Achievement (%) Criteria 

Algebra 1 & 2 8.00 / 6.66 73.32% Tall 

SPLSV 3 & 4 6.52 / 7.70 71.11% Tall 

Social Arithmetic 5 & 6 7.75 / 8.01 78.80% Tall 

Comparison 7 & 8 7.61 / 6.90 72.56% Tall 

Lines and Angles 9 & 10 6.79 / 6.91 68.48% Tall 

 

All five content domains fell within the High achievement category. Social 

Arithmetic recorded the highest percentage (78.80%), whereas Lines and Angles recorded 

the lowest (68.48%). Algebra, Comparison, and Systems of Linear Equations in One 

Variable recorded 73.32%, 72.56%, and 71.11%, respectively. 

The relatively higher achievement in Social Arithmetic may be related to the 

contextual character of the material and its connection with situations that students 

commonly encounter in everyday life. However, the present data do not permit the 

contextual nature of the material to be established as the cause of the higher achievement. In 

contrast, the lower percentage for Lines and Angles is consistent with previous research 

reporting conceptual, procedural, and technical errors among junior high school students 

when solving problems involving lines and angles [11]. 
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Within the Algebra domain, the mean scores for Items 1 and 2 also differed (8.00 

and 6.66, respectively), indicating that achievement may vary according to the specific 

demands of individual items even within the same content domain. Because each domain 

was represented by only two items, these percentages should be interpreted as descriptive 

indicators of performance on the assessed content rather than comprehensive measures of 

mastery of the entire domain. 

 

3.5. N-Gain by KAM Group 

N-Gain was calculated to describe the relative difference between the initial KAM 

scores and final assessment scores using the normalized-gain approach [28]. The results 

are presented in Table 9. 

 

Table 9. N-Gain by KAM Group 

KAM Group n Mean KAM 
Mean Final 

Assessment 

Absolute 

Gain 
N-Gain Category 

High 26 46.62 82.12 35.50 0.6646 Moderate 

Moderate 112 27.63 70.77 43.14 0.5940 Moderate 
Low 20 19.00 72.50 53.50 0.6605 Moderate 

Overall 158 29.66 72.85 43.20 0.6140 Moderate 

 

All three KAM groups produced moderate N-Gain values, with values of 0.6646 for 

High KAM, 0.5940 for Medium KAM, and 0.6605 for Low KAM [28]. The overall N-Gain 

was 0.6140, which was also classified as Moderate. These values describe relative score 

change according to the N-Gain classification and do not constitute evidence of statistical 

significance or causal learning effects. 

The High KAM group had the highest N-Gain (0.6646), followed closely by the Low 

KAM group (0.6605), while the Medium KAM group recorded the lowest value (0.5940). 

The relatively lower N-Gain of the Medium group should be interpreted cautiously because 

N-Gain is mathematically affected by both the initial score and the available room for 

improvement. The pattern may also reflect differences in score distribution, item 

characteristics, or measurement properties rather than a substantive difference in learning 

response. In absolute terms, the Low KAM group showed the largest score increase, whereas 

the High KAM group showed the smallest. 

The difference between absolute gain and N-Gain is important. Absolute gain 

indicates the raw increase in scores, whereas normalized gain expresses the increase relative 

to the maximum possible improvement [28]. Therefore, the larger absolute gain observed in 

the Low KAM group does not necessarily imply a larger normalized learning gain. 

 

3.6. Achievement Categories by KAM Group 

Table 10. Distribution of Achievement Categories by KAM Group 

KAM Group n Very Proficient Proficient Quite Proficient Need Guidance 

Tall 26 8 (30.8%) 15 (57.7%) 3 (11.5%) 0 (0.0%) 

Midle 112 3 (2.7%) 40 (35.7%) 62 (55.4%) 7 (6.3%) 

Low 20 0 (0.0%) 8 (40.0%) 12 (60.0%) 0 (0.0%) 

 



 https://doi.org/10.58421/misro.v5i3.2151  

 

 

2277 

Table 10 shows a clear difference in the distribution of final achievement categories 

across the three KAM groups. Among students with High KAM, 88.5% were classified as 

Proficient or Very Proficient. In the Medium KAM group, most students were in the Quite 

Proficient category (55.4%), while the Low KAM group contained 60.0% of students in the 

Quite Proficient category and 40.0% in the Proficient category. 

The absence of students in the Need Guidance category within the Low KAM group 

should not be interpreted as evidence that low initial ability was associated with superior 

learning outcomes. The group was relatively small (n = 20), and the categorical distribution 

does not account for the different starting points or measurement characteristics of the two 

assessments. The results are therefore most appropriately interpreted as descriptive evidence 

of different achievement distributions across initial-ability groups. 

 

3.7. Achievement by Mathematical Content Domain and KAM Group 

Table 11. Achievement by Mathematical Content Domain and KAM Group 

Mathematical 

Content Domain 

High 

KAM 
Criteria 

Medium 

KAM 
Criteria 

Low 

KAM 
Criteria 

Algebra 79.42% High 71.96% High 73.00% High 

SPLSV 78.65% High 69.38% High 71.00% High 
Social Arithmetic 89.04% Very High 76.47% High 78.50% High 

Comparison 85.96% Very High 69.73% High 71.00% High 

Lines and Angles 77.50% High 66.29% High 69.00% High 

 

Table 11 shows that the High KAM group achieved Very High performance in Social 

Arithmetic (89.04%) and Comparison (85.96%), while its other three domains were 

classified as High. The Medium and Low KAM groups were classified as High across all 

five domains. 

Lines and Angles produced the lowest domain-level achievement within each KAM 

group, although the specific percentages differed across groups. The Medium KAM group 

recorded the lowest percentage for this domain (66.29%), followed by the Low KAM group 

(69.00%) and High KAM group (77.50%). This consistency across groups suggests that 

Lines and Angles warrants attention as an assessment domain, although the present data 

cannot establish the specific instructional or cognitive reasons for its lower achievement. 

 

4. DISCUSSION 

The findings provide three main descriptive insights. First, all KAM groups showed 

moderate N-Gain values, although the magnitude of absolute and normalized change 

differed across groups. Second, nearly half of the students were classified as Proficient or 

Very Proficient, while a similar proportion remained in the Quite Proficient category. Third, 

achievement differed across mathematical content domains, with Social Arithmetic showing 

the highest percentage and Lines and Angles the lowest. 

The N-Gain results indicate that the High and Low KAM groups had very similar 

normalized gains despite substantially different initial scores, whereas the Medium KAM 

group recorded a somewhat lower N-Gain. This pattern should not be interpreted as evidence 

that one KAM group benefited more from instruction. N-Gain is influenced by the starting 

score and the maximum attainable score, and the use of different instruments for the initial 
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and final measurements further limits direct interpretation of the values [28]. The lower N-

Gain of the Medium group may therefore reflect a combination of initial-score distribution, 

available room for improvement, item characteristics, and measurement differences between 

the KAM test and the final assessment. Because the present study did not use equivalent pre- 

and post-tests or an experimental comparison group, these possible explanations cannot be 

empirically distinguished. 

The findings also illustrate the importance of distinguishing absolute gain from 

normalized gain. The Low KAM group had the largest absolute increase, while the High 

KAM group had the highest normalized gain by a small margin. These measures answer 

different descriptive questions and should therefore not be treated as interchangeable [28]. 

Previous studies have likewise shown that students with different levels of initial 

mathematical ability may demonstrate different profiles of mathematical literacy and 

problem-solving performance [12], [13]. In the present study, KAM is therefore more 

appropriately viewed as a diagnostic classification for describing achievement patterns than 

as a determinant of students’ final outcomes. 

The distribution of final achievement indicates that the class was concentrated around 

the boundary between Quite Proficient and Proficient performance. This pattern provides a 

more nuanced picture than the overall mean alone because students with similar class-level 

averages may have substantially different achievement distributions. The national evidence 

concerning literacy and numeracy outcomes in educational units implementing the Merdeka 

Curriculum provides a broader policy context [18], but the difference in population, 

assessment, and measurement level means that the present school-level results cannot be 

directly compared with or attributed to those national trends. 

The content-domain analysis provides a more specific diagnostic perspective. Social 

Arithmetic showed the highest achievement, whereas Lines and Angles showed the lowest 

achievement across the overall sample. The relatively stronger performance in Social 

Arithmetic may be associated with the contextual familiarity of the content, but this 

explanation remains speculative because the study did not collect data on students’ 

perceptions, prior experiences, or cognitive processes. The lower performance in Lines and 

Angles is consistent with previous research documenting conceptual, procedural, and 

technical errors in this mathematical domain [11]. The consistency of the relatively lower 

Lines and Angles scores across KAM groups suggests that the issue should not be considered 

exclusively a characteristic of students with lower initial mathematical ability. 

The relatively low achievement in Lines and Angles also provides a basis for 

considering possible instructional alternatives. GeoGebra-assisted instruction has been 

reported as a potential means of supporting students’ conceptual understanding of geometry, 

while systematic evidence has documented increasing interest in technology-supported 

ethnomathematics in Indonesia [29], [30]. These approaches are best regarded as possible 

directions for future instructional development rather than as interventions demonstrated to 

be effective by the present study. Experimental or quasi-experimental research would be 

needed to determine whether such approaches improve achievement in the specific school 

context examined here. 
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The psychometric characteristics of the assessment should also be considered when 

interpreting the domain-level findings. Each mathematical content domain was represented 

by only two items, meaning that a difference in performance on one item could substantially 

influence the percentage assigned to that domain. The difference between the two Algebra 

items illustrates this issue. Accordingly, the domain percentages provide useful diagnostic 

information about the assessed items but should not be interpreted as comprehensive 

estimates of students’ mastery of the full mathematical domains. Future studies should 

employ a larger number of items per domain and report evidence of content validity, 

reliability, item difficulty, and discrimination. 

Another important limitation concerns the use of the KAM test as the pre-test and 

the final summative assessment as the post-test for N-Gain analysis. N-Gain is more readily 

interpretable when the pre- and post-tests measure the same or closely comparable construct, 

use comparable score scales, and represent similar content. In this study, the KAM test was 

designed to classify initial mathematical ability, whereas the final assessment measured 

achievement after one semester across five specified content domains. Therefore, the N-Gain 

values should be interpreted as descriptive normalized score changes rather than as definitive 

measures of learning gain. Future research should use equivalent or parallel pre- and post-

tests with clearly documented construct alignment if the primary objective is to estimate 

learning gain. 

The document-analysis design provides a direct source of evidence because students’ 

actual assessment responses were analyzed rather than relying exclusively on perceptions or 

self-reports. Document analysis can provide systematic evidence from existing educational 

records when the documents are authentic, relevant, and analyzed using an explicit 

procedure [22], [23]. Nevertheless, the present study was limited to one school, one grade 

level, one semester, and a 10-item summative assessment. The findings therefore describe 

the particular cohort and assessment context rather than representing all seventh-grade 

students or all schools implementing the Merdeka Curriculum. 

Overall, the findings suggest that the assessment data can serve as a diagnostic basis 

for identifying differences in achievement across initial-ability groups and mathematical 

content domains. The results particularly indicate the need for closer examination of students 

whose achievement remains around the Proficient threshold and of content domains such as 

Lines and Angles that consistently showed comparatively lower performance. However, 

these implications concern instructional diagnosis rather than evidence of curriculum 

effectiveness. Future studies should employ psychometrically stronger and content-balanced 

assessments, equivalent pre- and post-measures, multiple schools, and longitudinal or 

comparative designs to examine learning development more rigorously. 

 

5. CONCLUSION 

This study examined the mathematics learning outcomes of Grade VII students 

within the Merdeka Curriculum by analyzing their Initial Mathematics Ability and end-of-

semester summative assessment results across the assessed mathematical domains. The 

findings indicate moderate descriptive progress in students’ mathematics performance, with 

most students performing at or near the expected proficiency level. Among the assessed 
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domains, geometry emerged as the weakest area, indicating a need for greater attention to 

students’ understanding and application of geometric concepts. 

These findings provide a descriptive picture of students’ mathematics achievement 

and differences in performance across mathematical domains. However, the results do not 

demonstrate the effectiveness of the Merdeka Curriculum, because the study did not employ 

an experimental or quasi-experimental design with a comparison group. The observed 

changes may also reflect differences in assessment characteristics, students’ initial abilities, 

and other instructional factors. 

From a practical perspective, teachers can use domain-level assessment results to 

identify areas of difficulty, particularly geometry, and provide targeted learning support 

based on students’ initial mathematical abilities. For future research, longitudinal or quasi-

experimental studies using comparable pre- and post-assessment instruments and larger 

samples across multiple schools are needed to examine changes in mathematics achievement 

and the factors associated with them. 
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