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 Persistent evidence from national and international assessments indicates 

that students’ numeracy achievement remains low, suggesting a gap between 

intended curriculum goals and classroom implementation. This study 

conducts an illuminative evaluation of secondary mathematics curriculum 

implementation as an instructional system, examining how curriculum 

enactment relates to students’ numeracy achievement in the Indonesian 

secondary context. Employing a sequential explanatory mixed-methods 

design, the quantitative phase assessed the numeracy performance of 288 

secondary students across content domains, cognitive levels, and item 

formats, while the qualitative phase investigated instructional practices, 

assessment culture, and the school learning milieu to explain the observed 

achievement patterns. The findings indicate uneven numeracy achievement, 

with performance concentrated at procedural levels and declining from 

knowing to applying and reasoning. Students perform relatively better on 

objective formats but demonstrate a limited ability to justify solutions in 

open-ended tasks. Qualitative evidence further indicates a misalignment 

between reasoning-oriented curriculum intentions and efficiency-driven 

classroom practices that emphasize procedural accuracy. These findings 

provide evidence-based insights into aligning curriculum design, classroom 

instruction, and assessment practices to strengthen reasoning-oriented 

numeracy learning. 
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1. INTRODUCTION 

Strengthening numeracy has become a central agenda in global education, particularly within the 

sustainable development goals framework, where quality education is viewed as a driver of social and 

economic development [1], [2]. Numeracy is no longer understood merely as an arithmetic skill but as the 

capacity to interpret data, reason quantitatively, model real-world situations, and make evidence-based 

decisions in complex contexts [3], [4]. In contemporary mathematics education, numeracy is therefore 

conceptualized as involving modeling, interpreting multiple representations, and engaging in reflective 

reasoning rather than routine procedural execution. 

Despite this global emphasis on numeracy, international and national assessments continue to reveal 

challenges in Indonesian students’ numeracy achievement. Results from Trends in International Mathematics 

and Science Study (TIMSS) and Programme for International Student Assessment (PISA) consistently 

indicate performance below the international average, particularly on tasks requiring reasoning, 
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interpretation, and application rather than routine procedures [5]–[7]. National data from the national 

assessment and the education report card (rapor pendidikan) similarly show that although minimum 

competency levels have gradually improved, a large proportion of students remain below expected numeracy 

standards, with substantial regional disparities. Empirical studies further report that students perform 

relatively better on routine tasks but experience difficulty with contextual problems, data interpretation, and 

higher-order reasoning demands [8]–[10]. 

These patterns suggest that numeracy achievement cannot be explained solely by individual 

cognitive factors but is closely related to instructional and assessment conditions in classroom contexts [11]. 

In many secondary mathematics classrooms, learning remains dominated by procedural exercises, textbook-

oriented instruction, and efficiency-driven assessment practices [12], particularly objective and multiple-

choice formats of assessment that prioritize correct answers and time efficiency. This orientation creates  

a structural misalignment between the intended curriculum, which emphasizes reasoning and contextual 

numeracy, and the enacted curriculum experienced by students in daily classroom practice [11], [12]. 

Consequently, students have limited opportunities for modeling, justification, and written reasoning—key 

components of higher-order numeracy [13]. Existing numeracy studies in Indonesia often examine PISA-type 

tasks, specific cognitive domains, or isolated instructional interventions. However, relatively little research 

investigates how curriculum implementation, instructional practices, and assessment culture interact as  

a systemic process shaping numeracy achievement in authentic classroom contexts. 

To address this gap, this study conducts an illuminative evaluation of secondary mathematics 

curriculum implementation and examines how curriculum enactment relates to students’ numeracy 

achievement in classroom contexts. Specifically, the study: i) analyzes students’ numeracy performance 

across content domains, cognitive levels, and item formats and ii) links these patterns with qualitative 

evidence on instructional planning, teaching practices, and assessment culture within the school learning 

milieu [14]. A sequential explanatory mixed-methods design integrates quantitative achievement structures 

with qualitative investigation to interpret numeracy outcomes as products of instructional processes rather 

than solely indicators of individual ability [15]–[18]. 

In the Indonesian context, these issues relate closely to national education policy. Law No. 20/2003 

positions education as a means to develop intellectual capacity, character, and life skills, while curriculum 

plays a central role in achieving these goals [19]. The implementation of Kurikulum Merdeka further 

emphasizes contextual learning, interdisciplinary approaches, and the strengthening of literacy and numeracy 

competencies. Within this reform, mathematics learning is framed not only as content mastery but also as 

reasoning, representation, and problem solving, reflecting perspectives that emphasize alignment among 

curriculum, pedagogy, and assessment to support higher-order competencies in authentic classroom contexts 

[11]. This study adopts the illuminative evaluation framework proposed by Parlett and Hamilton [15], which 

emphasizes interactions among the instructional system, the learning milieu, and students’ learning 

experiences in real classroom contexts. Within this perspective, curriculum implementation is understood as 

a lived instructional ecology rather than merely a formal policy document, and numeracy achievement is 

interpreted as an outcome shaped by enacted curriculum, assessment culture, and classroom practice. 

Building on this perspective, the study contributes to numeracy and curriculum research in three 

ways. First, it provides an illuminative evaluation linking curriculum enactment, instructional practices, and 

assessment culture with the structures of students’ numeracy achievement in Indonesian secondary education. 

Second, it integrates quantitative achievement analysis with qualitative evidence on instructional practice and 

the learning milieu, offering a systemic interpretation of numeracy outcomes beyond individual cognitive 

performance. Third, the findings provide policy-relevant insights for strengthening alignment between 

curriculum intentions, classroom instruction, and assessment systems within reforms such as Kurikulum 

Merdeka and national assessment policies. Based on this framework, the study addresses the following 

research questions: 

− How is students’ numeracy achievement structured across content domains, cognitive levels, and item 

formats in secondary schools? 

− How is the mathematics curriculum implemented as an instructional system within the school learning 

milieu?  

− How does curriculum implementation explain the observed patterns of students’ numeracy achievement 

from an illuminative evaluation perspective? 

 

 

2. METHOD 

2.1.  Research design and procedures 

This study employed a sequential explanatory mixed-methods design, integrating quantitative and 

qualitative phases within an illuminative evaluation perspective. The research was conducted during the 
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second semester of the 2024–2025 academic year in secondary schools in Riau Province, Indonesia, which 

represents diverse contexts in terms of school type (general and vocational), geographic distribution, and 

variation in educational resources. Consequently, the findings are interpreted within this provincial context 

and may not be generalized to other regions. 

The quantitative phase mapped students’ numeracy competence and identified achievement patterns 

requiring deeper explanation. Based on these results, two schools with the highest average numeracy scores 

were purposively selected for the qualitative phase using criteria of numeracy performance, representation of 

school types, and institutional willingness to participate in classroom observations and interviews. Although 

this approach enabled an in-depth illuminative investigation of functioning instructional systems and 

curriculum enactment, the purposive selection may limit representativeness and introduce contextual bias. 

Participants in the qualitative phase included mathematics teachers, students who had participated in 

the numeracy test, and vice principals responsible for curriculum coordination. Student participants were 

enrolled in selected intact classes, present during the test administration, and completed the numeracy test 

under standardized conditions. Teacher respondents were certified mathematics teachers actively teaching at 

the secondary level in the sampled districts. Schools involved in the qualitative phase agreed to participate in 

classroom observations, interviews, and document analysis. Data collection emphasized natural classroom 

contexts and focused on instructional planning, teaching practices, assessment implementation, and students’ 

learning experiences within the school learning milieu. 

The study proceeded in four stages: i) quantitative measurement of students’ numeracy achievement 

and teacher perceptions; ii) a bridging phase using open-ended teacher responses to identify instructional 

practices and triangulate survey findings; iii) qualitative data collection through interviews, classroom 

observations, and document analysis; and iv) integrative interpretation linking quantitative achievement 

patterns with qualitative explanations to understand curriculum implementation as an instructional system 

within the learning milieu. Because the design was cross-sectional, the findings represent conditions at  

a single time point rather than longitudinal development. Ethical procedures included informed consent, 

voluntary participation, confidentiality assurance, and anonymized data coding for research purposes. 

 

2.2.  Data acquisition and analysis 

The quantitative sample consisted of 288 secondary students from senior high schools and 

vocational schools selected through cluster sampling. Schools were grouped by type and geographic location, 

clusters were proportionally selected to represent both categories, and intact classes served as sampling units. 

In addition, 152 mathematics teachers from twelve districts and cities completed a questionnaire addressing 

curriculum development and numeracy-oriented instructional practices. 

The numeracy test consisted of thirty items across three content domains—algebra, geometry and 

measurement, and data and uncertainty—and three cognitive levels: knowing, applying, and reasoning, 

reflecting contemporary perspectives that distinguish procedural knowledge from higher-order reasoning and 

mathematical justification [20], [21]. Six item formats were included: multiple choice, multiple-complex, 

matching, short answer, true–false, and open-ended items. Open-ended tasks were included to elicit students’ 

written reasoning, which is central to reflective numeracy competence [8], [22]. Objective items were scored 

dichotomously, while open-ended responses were assessed using an analytic rubric evaluating completeness, 

accuracy, and coherence of reasoning. Scores were converted to a 0–100 scale, and the test was administered 

in classrooms for ninety minutes under standardized supervision. 

Content validity was established through expert judgment by three mathematics education specialists. 

Empirical validity was examined through pilot testing using item–total correlations, discrimination indices, 

and distractor effectiveness analysis. Internal consistency reliability was assessed using Cronbach’s alpha, 

indicating acceptable reliability (α=0.82). The teacher questionnaire consisted of Likert-scale and open-ended 

items describing instructional practices and perceived best practices in numeracy-oriented teaching, with  

open-ended responses functioning as bridging data linking quantitative and qualitative phases. 

Quantitative data were analyzed using descriptive and inferential statistics. Normality testing with 

the Shapiro–Wilk test indicated non-normal distributions across several domains and cognitive levels; 

therefore, non-parametric tests were primarily employed. Measures of central tendency and dispersion were 

calculated, followed by Friedman tests for comparisons across domains and cognitive levels and Wilcoxon 

signed-rank tests with Bonferroni correction for post-hoc analysis. Two-way analysis of variance (ANOVA) 

was additionally applied for selected comparisons by school type and geographic location due to its 

robustness to moderate normality violations in large samples. All analyses were conducted at a significance 

level of 0.05 using IBM SPSS statistics version 26. Effect sizes complemented statistical significance, with 

Kendall’s W reported for Friedman tests, effect sizes (r=Z/√N) for Wilcoxon tests, and partial eta squared 

(η²p) for ANOVA. 
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The qualitative phase was conducted in the two purposively selected schools. Participants included 

mathematics teachers, students who had participated in the numeracy test, and vice principals responsible for 

curriculum coordination. Classroom observations were conducted in repeated cycles; in each school, one 

grade X and one grade XI class were observed across three instructional meetings. Observations were carried 

out by the principal researcher and a trained research assistant using a structured protocol addressing 

instructional strategies, teacher–student interaction, task characteristics, and assessment practices. Field notes 

were independently documented and compared after each session, and interview recordings were transcribed 

verbatim. 

Qualitative data were analyzed using thematic analysis combining inductive coding with  

a theoretically informed framework derived from illuminative evaluation [15], following established thematic 

analysis procedures [23]. The analysis involved familiarization with transcripts and documents, open coding, 

thematic categorization, and interpretive synthesis guided by the constructs of instructional system, learning 

milieu, and students’ learning experiences. Trustworthiness was ensured through source triangulation 

(teachers, students, and documents), technique triangulation (interviews, observations, and document 

analysis), peer debriefing, audit trail maintenance, and member checking with selected participants. 

 

 

3. RESULTS AND DISCUSSION 

The findings of this study are presented through an integrated interpretation of quantitative and 

qualitative evidence within a sequential explanatory mixed-methods design. Quantitative results provide the 

structural pattern of students’ numeracy achievement, while qualitative findings explain how instructional 

practices, assessment culture, and the school learning milieu shape those outcomes. The analysis is organized 

around five major dimensions: overall achievement profile, numeracy domains, cognitive levels, item 

formats, and curriculum implementation as an instructional system. 

 

3.1.  Profile of students’ numeracy achievement 

The numeracy test administered to 288 secondary students in Riau Province reveals substantial 

variation in competence, with overall performance concentrated at the lower end of the achievement 

distribution. Scores range from 0.00 to 81.82, and both the mean (29.18) and median (27.27) fall well below 

the midpoint of the scale. The interquartile spread further indicates considerable disparities in student 

performance, suggesting that numeracy attainment remains uneven across learners. This bottom-heavy 

distribution indicates that mastery-level numeracy competence remains limited, with performance 

concentrated at foundational rather than advanced levels. Patterns of wide dispersion combined with low 

central tendency have similarly been reported in studies of mathematical literacy and PISA-type 

performance, where a small group of higher achievers coexists with a large proportion of students operating 

at basic procedural levels [24], [25]. 

Grouping the scores into proficiency categories reveals the pattern more clearly. More than  

three-quarters of students (77.43%) fall into the very low and low proficiency bands, whereas fewer than 9% 

reach the high or very high categories. This bottom-heavy distribution indicates that numeracy difficulties are 

systemic rather than limited to a small subgroup. The overall pattern reflects a structure of competence where 

procedural familiarity may exist for some learners, but higher-level application and reasoning skills remain 

underdeveloped. Such a distribution mirrors broader assessment trends indicating that students tend to 

perform better on routine procedures than on tasks involving modeling, data interpretation, or complex 

reasoning [1], [3], [26]. 

The study examined the normality of the overall numeracy score distribution using the Shapiro–

Wilk test. The results indicated a significant deviation from normality (p<0.001), thereby justifying the use of 

non-parametric inferential analyses in subsequent sections. Substantively, the non-normal distribution reflects 

a clustering of performance at the lower end with only a small proportion of higher achievers, reinforcing the 

conclusion that numeracy proficiency remains limited and unevenly distributed. Similar skewed achievement 

patterns have been observed in large-scale assessments, where performance gaps between basic and advanced 

proficiency levels reflect structural differences in exposure to reasoning-oriented tasks [24], [27]. These 

baseline findings establish the structural profile of students’ numeracy competence and provide the 

foundation for interpreting differences across domains, cognitive levels, assessment formats, and curriculum 

implementation in the following sections. 

 

3.2.  Numeracy achievement across content domains and cognitive levels 

Analysis across content domains reveals a hierarchical pattern in students’ numeracy achievement. 

The geometry and measurement domain shows the highest central tendency, followed by algebra, while data 

and uncertainty records the lowest performance. However, the relative advantage in geometry and 

measurement appears to reflect procedural familiarity rather than strong conceptual or representational 
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understanding [13]. Even the comparatively stronger domain remains within a generally low proficiency 

range when interpreted against contemporary numeracy expectations emphasizing reasoning and contextual 

interpretation rather than routine computation [3], [7]. Similar domain-level patterns have been observed in 

studies of mathematical literacy, where geometry tasks often support formula-based procedures while  

data-related tasks require higher levels of interpretation and contextual reasoning [1], [24]. 

Qualitative evidence helps explain these domain differences. Classroom observations and student 

interviews indicate that instruction in geometry and measurement frequently emphasizes formula application 

through repetitive practice. Students report confidence when solving routine tasks but difficulty when 

problems require visual interpretation, contextual modeling, or non-standard reasoning. Thus, the quantitative 

advantage in this domain reflects procedural consolidation reinforced by classroom practice and assessment 

formats prioritizing formula-based problem solving. Research on geometry learning similarly suggests that 

procedural fluency in formula use does not necessarily translate into spatial reasoning or representational 

competence [28]. 

Algebra demonstrates moderate but unstable achievement. Document analysis and teacher 

interviews suggest that algebra instruction often alternates between conceptual explanation and procedural 

symbol manipulation. Students exposed to varied representations tend to perceive algebra as manageable, 

whereas others describe it as cognitively demanding due to symbolic density. This variability explains why 

aggregate statistics mask differences in students’ learning experiences. Previous studies similarly indicate 

that success in algebra depends strongly on representational flexibility and conceptual connections rather 

than symbol manipulation alone [9], [29]. 

The data and uncertainty domain show the lowest achievement among all domains. Quantitative 

results show both the lowest central tendency and the greatest dispersion. Qualitative evidence indicates that 

students’ main difficulties lie not in statistical computation but in the interpretation of textual stimuli, tables, 

and graphs. Classroom instruction rarely emphasizes data interpretation, inferential reasoning, or decision 

making under uncertainty [14], even though these competencies are central to contemporary numeracy 

frameworks in international assessments [1], [30], [31]. Statistical literacy research similarly shows that 

students often master procedures but have difficulty interpreting variability, uncertainty, and contextual 

meaning in data [32], [33]. 

A similar hierarchical structure also appears across cognitive levels. Performance declines 

consistently from knowing to applying and further to reasoning, indicating that students’ achievement 

decreases as cognitive demand increases. Wilcoxon signed-rank tests confirm that differences among 

cognitive levels are statistically significant. The gap between knowing and applying is significant (Z=10.507, 

p<0.001, r=0.619), while the difference between knowing and reasoning is even larger (Z=12.792, p<0.001, 

r=0.754). The comparison between applying and reasoning also remains significant (Z=6.927, p<0.001, 

r=0.408). These effect sizes indicate that the decline in performance across cognitive levels is both 

statistically and educationally meaningful. 

Qualitative evidence suggests that this hierarchy is closely related to classroom instructional 

practices. At the knowing level, students demonstrate relatively stronger performance because instruction 

frequently emphasizes recall, formula application, and routine procedures. Observations and interviews show 

that learning activities often focus on memorizing definitions, algorithmic steps, and standard solution 

patterns. Although this approach supports procedural fluency, it does not always promote conceptual 

explanation or flexible problem solving [10], [20]. 

At the applying level, students must transfer knowledge to contextual situations and select 

appropriate strategies. However, qualitative evidence indicates that contextual modeling activities and  

real-world problem solving are relatively limited in classroom practice. As a result, students often experience 

uncertainty when confronted with non-routine tasks involving verbal stimuli, contextual scenarios,  

or multiple representations [24], [30]. 

The lowest performance appears at the reasoning level. Students rarely encounter tasks requiring 

justification, argumentation, or evaluation of alternative solutions during regular instruction. Classroom 

discussions often conclude once the correct answer is obtained, with little emphasis on explaining reasoning 

processes or constructing mathematical arguments. Teachers also report time constraints and assessment 

practicality as factors limiting the use of open-ended reasoning tasks. Consequently, students have limited 

opportunities to develop reflective numeracy competence and mathematical argumentation skills [21], [22]. 

From an illuminative evaluation perspective, this hierarchy reflects the interaction between the instructional 

system and the learning milieu, where procedural knowledge is reinforced more strongly than higher-order 

reasoning [15]. 
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3.3.  Achievement by item format and assessment culture 

Analysis by item format provides further insight into the relationship between assessment practices 

and numeracy performance. Multiple-choice items produce the highest and most stable scores. Students 

perceive this format as familiar and manageable, reflecting its dominance in routine classroom assessments. 

Teacher interviews also indicate that the frequent use of multiple-choice questions is largely motivated by 

administrative efficiency. Similar patterns have been reported in assessment research, where objective formats 

tend to favor recognition and procedural recall rather than deeper reasoning or explanation [2], [34]–[36]. 

Short-answer and matching items yield moderate performance. These formats typically assess direct 

conceptual recall or straightforward computation and rarely require extended explanation or interpretation. 

Consequently, they capture partial conceptual knowledge but provide limited opportunities for students to 

demonstrate reasoning processes or argumentation [20]. 

Performance declines in more complex formats such as multiple-complex and true–false items that 

require evaluating several statements simultaneously. Students report cognitive overload when completing 

these tasks, and teachers acknowledge that such formats are used less frequently in classroom assessments. 

Lower scores therefore reflect both higher cognitive demand and limited exposure. Research on assessment 

design similarly indicates that these formats require stronger metacognitive and analytical reasoning skills 

that procedural-oriented classrooms seldom cultivate [37]. 

Open-ended items record the lowest achievement levels. Students often struggle to articulate  

step-by-step solutions and written mathematical reasoning, while teachers report that such tasks are  

used infrequently due to the time required for scoring and evaluation. The limited use of open-ended tasks 

restricts opportunities for students to engage in mathematical communication and justification, which are 

essential components of reflective numeracy competence and higher-order reasoning [8], [21], [35], [36].  

International assessment frameworks likewise emphasize written explanation and justification as indicators 

of advanced mathematical proficiency [2]. Overall, these patterns indicate that assessment culture plays  

a central role in shaping numeracy performance. When classroom assessments emphasize efficiency and 

correct answers rather than explanation and reasoning, students receive fewer opportunities to develop 

higher-order numeracy skills, a pattern widely discussed in research on formative assessment in mathematics 

education [38]. 

 

3.4.  Curriculum implementation and integrated interpretation 

Teacher questionnaires indicate that, at a declarative level, teachers perceive numeracy-oriented 

instruction and assessment positively. They report aligning objectives with numeracy competencies and 

recognizing the importance of contextual learning. However, qualitative data reveal a systematic gap between 

these perceptions and classroom enactment [12]. Previous curriculum implementation research widely 

documents such discrepancies between stated beliefs and enacted practice [34]. 

Open-ended responses often describe practices using general terms without detailed pedagogical 

explanation. Observations show that instruction frequently returns to expository methods and procedural 

exercises under time pressure. This reflects a situation in which curricular innovation is normatively accepted 

but only partially realized in practice, consistent with illuminative evaluation’s emphasis on the gap between 

formal intentions and lived classroom reality [15]. 

The learning milieu mediates this process. Even in schools with supportive academic cultures, 

reasoning-focused pedagogy is not consistently institutionalized. Assessment culture remains oriented toward 

efficiency and correctness, reinforcing students’ perception that mathematics learning primarily involves 

obtaining correct answers rather than constructing arguments. Research on classroom discourse similarly 

shows that when correctness is prioritized over explanation, opportunities for developing mathematical 

reasoning and communication are significantly reduced [8], [21]. 

Students’ learning experiences provide the most direct evidence of implementation quality. Students 

express comfort with routine exercises but uncertainty in contextual or reasoning tasks. They seldom 

encounter structured opportunities to justify solutions or interpret complex representations. These 

experiences align closely with the quantitative hierarchy of cognitive performance and reflect patterns 

observed in studies where limited exposure to reasoning-oriented tasks constrains students’ ability to engage 

in higher-order numeracy practices [1], [25], [30]. 

Taken together, these findings indicate that students’ numeracy achievement is shaped by the 

interaction among the instructional system, assessment practices, and the school learning milieu [14]. From 

an illuminative evaluation perspective, numeracy outcomes should therefore be interpreted not solely as 

indicators of individual cognitive ability but as manifestations of how curriculum policies are enacted in 

everyday classroom practice [39]. Although curriculum policy emphasizes contextual problem solving and 

mathematical reasoning, classroom instruction and assessment practices frequently continue to prioritize 

procedural proficiency, answer-oriented performance, and rapid task completion. This misalignment helps 

explain the persistent decline in performance from knowing to applying and especially to reasoning, a pattern 
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widely documented in studies of curriculum implementation and mathematics education reform in contexts 

where assessment systems remain predominantly procedural [27], [34]. 

Comparable patterns have been reported across diverse educational systems, indicating a broader 

systemic challenge rather than a context-specific anomaly. Research on large-scale assessment and classroom 

instruction consistently shows that when teaching and evaluation systems emphasize procedural accuracy 

over conceptual explanation and modeling, students’ higher-order reasoning competencies remain 

underdeveloped [24], [25]. In the present study, the dominance of objective assessment formats and routine 

procedural tasks reinforces a classroom culture that values correctness and efficiency over justification and 

mathematical communication, thereby limiting opportunities for reasoning-oriented learning. 

This illuminative synthesis demonstrates that numeracy outcomes are embedded in instructional 

culture and shaped by interactions among curriculum structures, instructional practices, and students’ 

classroom experiences [15]. Qualitative evidence further indicates that teachers’ declarative alignment with 

numeracy-oriented curriculum goals does not consistently translate into enacted pedagogical practices. 

Instead, curriculum implementation is mediated by contextual factors such as assessment traditions, time 

constraints, and institutional expectations for instructional efficiency. As a result, the enacted curriculum 

tends to support procedural mastery more strongly than reflective reasoning, which helps explain the 

systematic decline in performance across cognitive levels. 

Strengthening numeracy therefore requires systemic alignment among instructional design, 

classroom discourse, and assessment practices toward reasoning, modeling, and mathematical 

communication rather than isolated instructional adjustments. This finding reinforces contemporary 

perspectives that position explanation, justification, and contextual interpretation as core components of 

mathematical proficiency and reflective numeracy competence [21], [30]. These results also provide  

policy-relevant implications for the implementation of Kurikulum Merdeka and ongoing national assessment 

reforms, particularly the need to align classroom assessment practices with reasoning-oriented numeracy 

competencies. 

Finally, this study contributes to educational evaluation and numeracy research in three ways. First, 

it applies an illuminative evaluation perspective to conceptualize numeracy achievement as an outcome of an 

instructional system rather than solely an individual cognitive attribute. Second, it provides integrated  

mixed-method evidence linking achievement structures with assessment culture, curriculum enactment, and 

the learning milieu in authentic secondary school contexts. Third, it demonstrates that persistent reasoning 

gaps are systematically shaped by procedural-oriented instructional practices and assessment traditions, 

offering empirically grounded insights for curriculum implementation, teacher professional development, and 

assessment reform. 

 

 

4. CONCLUSION 

This study applies an illuminative evaluation perspective to examine how the implementation of the 

secondary mathematics curriculum relates to students’ numeracy achievement. The integration of quantitative 

achievement patterns with qualitative evidence on instructional practices, assessment culture, and the school 

learning milieu indicates a consistent decline in performance from procedural knowledge to higher-order 

reasoning. Students demonstrate relatively stronger performance on routine and formula-based tasks but 

encounter difficulties in contextual interpretation, modeling, data reasoning, and written justification. These 

patterns highlight a systemic misalignment between curriculum intentions that emphasize reasoning-oriented 

numeracy and classroom practices that continue to prioritize procedural fluency and answer-oriented 

assessment. By linking curriculum enactment with observed achievement structures, this study contributes  

a systemic perspective to numeracy research, showing that numeracy outcomes are shaped by the interaction 

among instructional systems, assessment practices, and students’ classroom learning experiences. 

The findings provide policy-relevant implications for the implementation of Kurikulum Merdeka 

and ongoing national assessment reforms. Strengthening reasoning-oriented tasks, formative assessment, and 

classroom discourse emphasizing explanation and mathematical communication is essential to align 

curriculum intentions with classroom practices and national numeracy goals. Future research should extend 

illuminative evaluation to broader regional contexts and examine longitudinal changes in instructional 

practices and numeracy development. Investigating diverse school settings and integrating classroom 

discourse analysis, task design studies, and large-scale assessment data with qualitative inquiry would further 

strengthen systemic evaluation of mathematics curriculum implementation. 
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