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Abstract

This study aims to describe students’ numeracy literacy in solving data presentation problems based on
mathematical disposition and self-efficacy. This is a descriptive study using a qualitative approach. The research
subjects consisted of four seventh-grade students at Bala Keselamatan Christian Junior High School in Palu,
namely students with high mathematical disposition and high self-efficacy (DTST), high mathematical disposition
and low self-efficacy (DTSR), low mathematical disposition and high self-efficacy (DRST), and low
mathematical disposition and low self-efficacy (DRSR). Data were collected through questionnaires, numeracy
literacy tests, and interviews, and were analyzed using the Miles and Huberman model. The results indicate that
there are differences in numeracy literacy characteristics across each student profile. DTST and DTSR students
demonstrated better numeracy literacy characteristics than DRST and DRSR students. These differences were
evident in the formulate, employ, and interpret processes. The findings indicate that mathematical disposition
contributes to the quality of mathematical thinking processes, while self-efficacy plays a role in building students’
confidence while solving and communicating problem solutions.
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INTRODUCTION

Numeracy is one of the key competencies that students need to develop in order to tackle
various problems in everyday life. Numeracy is not only related to the ability to perform
arithmetic operations, but also to the ability to formulate problems, employ mathematical
concepts, and interpret the results of problem-solving in various real-life contexts (OECD,
2023). These skills are among the competencies developed in mathematics education because
they help students make decisions based on information presented in the form of numbers,
tables, graphs, and diagrams.

The importance of numeracy is also reflected in the implementation of the Merdeka
Curriculum, which emphasizes meaningful learning through contextual problem-solving.
Students are expected not only to master mathematical concepts but also to be able to apply
them in various real-life situations (Ministry of Education, Culture, Research, and Technology,
2022). However, the results of the 2022 Programme for International Student Assessment
(PISA) indicate that Indonesian students’ mathematical literacy skills remain below the average
of OECD member countries, making the strengthening of numeracy literacy a continuing
challenge in mathematics education (OECD, 2023).

One of the topics that plays a key role in developing numeracy literacy is data
presentation. This topic requires students to read, analyze, compare, and interpret information
presented in the form of tables and various types of diagrams. These skills are essential because
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much of the information encountered in daily life—such as data on demographics, health, the
economy, and education—is typically presented in visual formats. Consequently, data
presentation is a common topic in AKM- and PISA-based assessments used to measure
students’ numeracy skills (OECD, 2023).

Based on the results of preliminary observations and interviews with mathematics
teachers at Bala Keselamatan Christian Junior High School in Palu, it was found that students
still struggle with solving context-based data presentation problems. These difficulties are
evident when students identify key information in the problems, determine solution strategies,
and interpret calculation results in accordance with the problem context. Additionally,
differences in characteristics among students were observed. Some students were able to arrive
at the correct answer but were unable to explain the reasoning behind their response.
Conversely, there were students who understood the context of the problem but were unsure
about the solution strategy they had chosen. These differences in characteristics indicate that
numeracy literacy is influenced not only by mastery of mathematical concepts but also by
students’ affective aspects.

Various studies indicate that affective aspects play a role in students’ success in solving
math problems. Geraldine and Wijayanti (2022) reported that students with high self-efficacy
demonstrated better mathematical literacy processes than those with low self-efficacy when
solving PISA problems. The findings of Ananda and Wandini (2022) also indicate that self-
efficacy influences students’ mathematical literacy skills because it is related to their
confidence in selecting and maintaining problem-solving strategies. Additionally, Ambarwati
et al. (2023) found that students with higher self-efficacy tend to demonstrate more optimal
mathematical numeracy skills. On the other hand, Wirawan et al. (2023) reported that
mathematical disposition is related to students’ numeracy literacy skills in solving AKM
problems. This finding is supported by Lestari et al. (2023), who showed that mathematical
disposition, together with self-efficacy, contributes to students’ mathematical reasoning skills.
Theoretically, mathematical disposition refers to students’ tendency to think positively about
mathematics through attitudes of self-confidence, perseverance, flexibility, and reflection in
problem-solving (NCTM, 2000), while self-efficacy is an individual’s belief in their ability to
perform a task (Bandura, 1997).

Although various studies have examined numeracy literacy, mathematical disposition,
and self-efficacy, most studies still examine these two affective aspects separately or relate
them only to learning outcomes and problem-solving skills. Research describing the
characteristics of numeracy literacy based on a combination of mathematical disposition and
self-efficacy—particularly regarding data presentation in junior high school—remains limited.
In fact, students with high mathematical disposition do not necessarily have high self-efficacy,
and vice versa. Differences in the combination of these two aspects are thought to result in
distinct numeracy characteristics among students.

Based on the abavo description, this study aims to describe students’ numeracy literacy
in solving data presentation problems based on their mathematical disposition and self-
efficacy. The analysis was conducted on four student profiles: high mathematical disposition
and high self-efficacy (DTST), high mathematical disposition and low self-efficacy (DTSR),
low mathematical disposition and high self-efficacy (DRST), and low mathematical disposition
and low self-efficacy (DRSR). The results of this study are expected to provide a more
comprehensive picture of students’ numeracy literacy characteristics, thereby serving as a basis
for teachers to design instruction that not only develops mathematical abilities but also
addresses students’ affective aspects.

METHOD

This study employs a qualitative approach with a descriptive research design. This
approach was chosen because the study aims to describe students’ numeracy literacy in solving
data presentation problems based on mathematical dispositions and self-efficacy. The study
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focuses on identifying the characteristics of numeracy literacy demonstrated by each subject
based on the indicators of formulate, employ, and interpret.

The study was conducted at Palu Salvation Army Christian Junior High School during
the even semester of the 2024/2025 academic year. The research subjects were selected using
purposive sampling. The selection of subjects was based on the results of questionnaires on
mathematical disposition, self-efficacy, and communication skills, as well as recommendations
from the mathematics teacher. Based on the grouping results, four subjects were selected to
represent each category: one student with high mathematical disposition and high self-efficacy
(DT-ST), one student with high mathematical disposition and low self-efficacy (DT-SR), one
student with low mathematical disposition and high self-efficacy (DR-ST), and one student
with low mathematical disposition and low self-efficacy (DR-SR).

The instruments used in this study included a mathematical disposition questionnaire, a
self-efficacy questionnaire, a numeracy literacy test, and interview guidelines. The
mathematical disposition questionnaire was used to determine students’ attitudes toward
mathematics, while the self-efficacy questionnaire was used to assess students’ confidence in
their ability to complete mathematical tasks. The numeracy literacy test consisted of contextual
problems on data presentation, designed based on the PISA mathematics literacy indicators:
formulate, employ, and interpret (OECD, 2023). The interview guide was used to obtain more
in-depth information regarding students’ thought processes in solving problems.

Before being used in the study, all instruments were validated by experts. The
mathematical disposition questionnaire and the self-efficacy questionnaire were validated by
faculty members in the Guidance and Counseling program, while the numeracy literacy test
and the interview guidelines were validated by faculty members in the Graduate Program in
Mathematics Education. Validation was conducted to assess the appropriateness of the
instruments’ content, construct, language, and readability; as a result, the instruments were
deemed suitable for use in the study after revisions were made in accordance with the
validators’ recommendations.

The research procedure consisted of four stages: (1) administering a mathematical
disposition questionnaire and a self-efficacy questionnaire to the students; (2) grouping the
students based on their questionnaire results into four categories of mathematical disposition
and self-efficacy; (3) administering a numeracy literacy test to selected subjects; and (4)
conducting in-depth interviews with each subject to obtain information about their thought
processes in solving problems.

Data analysis utilized the interactive model proposed by Miles, Huberman, and Saldafia
(2014), which comprises three stages: data condensation, data display, and conclusion drawing
and verification. The analysis was conducted iteratively by linking the results of the numeracy
literacy tests with the interview results to obtain a description of the numeracy literacy
characteristics of each research subject.

The validity of the data in this study was tested using temporal triangulation. Temporal
triangulation was conducted by collecting data at different times using the same instrument to
examine the consistency of the subjects’ responses and the problem-solving processes they
demonstrated. The results of the data collection at each time point were then compared to
ensure that the data obtained were consistent and reliable. If any inconsistencies in the data
were found, the researcher conducted further investigation through interviews until valid data
were obtained.

RESULTS AND DISCUSSION

Based on the results of the mathematical disposition and self-efficacy questionnaires,
four research subjects were selected to represent each category: high mathematical disposition
and high self-efficacy (DTST), high mathematical disposition and low self-efficacy (DTSR),
low mathematical disposition and high self-efficacy (DRST), and low mathematical disposition
and low self-efficacy (DRSR). The four subjects were then administered a numeracy literacy
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test on data presentation and interviewed to obtain information regarding their problem-solving
processes. The analysis results for each subject are presented based on the PISA numeracy
literacy indicators: formulate, employ, and interpret.

DTST Subject
The DTST subject demonstrated numeracy literacy characteristics across all three

indicators: formulate, employ, and interpret. The analysis results are based on written responses
and interview findings.
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Figure 1. DTST Subject’s Responses to the “Formulate™ Indicator

Based on Figure 1, the written responses indicate that the subjects identified key
information in the problems, such as given data and the information being asked for.
Additionally, the subjects selected appropriate data presentation concepts as the basis for
solving the problems, thereby formulating the contextual problems into mathematical
representations before performing calculations.
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Figure 2. DTST Subjects’ Responses to the “Employ” Indicator

Based on Figure 2, the written answers indicate that the subjects systematically applied
mathematical concepts, facts, procedures, and reasoning to solve problems. The steps for
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solving the problems were written out in a logical sequence until a final result was obtained
that corresponded to the mathematical representation formulated in the previous stage.

Based on the interview results, the subject explained the reasoning behind the
conclusions written on the answer sheet.

1P o In the conclusion section, you wrote that “Most students commute using
private vehicles, especially motorcycles and bicycles.” Why did you
draw that conclusion?

IDTST . Because my calculations show that the number of motorcycle and
bicycle users is higher than that of other modes of transportation, so
that’s the conclusion I reached.

1P o How do you know that the conclusion matches the question?

IDTST . I reviewed what the question asked and then compared it with my
calculation results. Since the results matched the question, I wrote down
that conclusion.

Based on the interview excerpt, the subject interpreted the calculation results within the
context of the problem by relating the results obtained to the questions in the problem. In

addition, the subject double-checked the validity of the solution before drawing a final
conclusion.

DTSR Subject
The DT-SR subject demonstrated numeracy literacy characteristics across all three
indicators: formulate, employ, and interpret. The analysis results were derived from written
responses and interview findings.
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Figure 3. DTSR Subject’s Responses to the “Formulate” Indicator

Based on Figure 3, the written responses indicate that the subjects identified the key
information in the questions and determined the relevant mathematical concepts needed to
solve the problems. The given information and the information requested were used as the basis
for formulating the contextual problems into mathematical representations. However, some
information was not fully written on the answer sheets but was still used in the problem-solving
process.
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Figure 4. DTSR Subject’s Answers for the “Employ” Indicator

Based on Figure 4, the written answers indicate that the subjects used mathematical
concepts, facts, procedures, and reasoning to solve problems. The steps for solving the
problems were written in sequence until the final result was obtained. In some sections,
corrections or cross-outs were visible in the calculation process, indicating that the subjects
reviewed their solution steps before determining the final answer.

Based on the interview results, the subject explained the reasoning behind the
conclusions written on the answer sheet.

1P o In the conclusion, you wrote that “More students use motorcycles than
public transportation.” Why did you draw that conclusion?

IDTSR : Because based on the calculations I did, the results indicated that, so [
adjusted the conclusion to match the findings.

1P . How did you know that the conclusion was consistent with the question?

IDTSR . Ireread the question, then compared it with my calculations. After that,

1 wrote the conclusion as requested in the question.

Based on the interview excerpt, the subject linked the calculation results to the context
of the problem through the conclusion written on the answer sheet. The subject also checked
whether the solution matched the question before formulating a conclusion.

DRST Subject

The DRST subject demonstrated numeracy literacy characteristics across all three
indicators: formulate, employ, and interpret. The analysis results were derived from written
responses and interview findings.
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Figure 5. DRST Subject’s Answers for the “Formulate” Indikator

Based on Figure 5, the written responses indicate that the subjects identified the key
information in the problem and determined the relevant mathematical concepts needed to solve
it. The given information and the information requested were used as the basis for formulating
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the contextual problem into a mathematical representation. The subjects were able to select the
information needed to solve the problem and apply that information in the problem-solving
process.
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Figure 6. Responses of DRST Subjects on the “Employ” Indikator

Based on Figure 4, the written answers indicate that the subjects used mathematical
concepts, facts, procedures, and reasoning to solve problems. The steps for solving the
problems were written in sequence until the final result was obtained. However, during the
problem-solving process, solving process, there were still instances of carelessness in applying
procedures or performing calculations. Nevertheless, the subjects were still able to use mathematical
concepts and procedures to solve the problems.

Based on the interview results, the subject explained the reasoning behind the
conclusions written on the answer sheet.

1P . In the conclusion, you wrote that “Motorcycles are the most commonly
used.” Why did you draw that conclusion?

IDRST . Because based on the results of my calculations, that’s what the answer
showed, so I wrote the conclusion based on my calculations.

1P o How do you know that this conclusion matches the question?

IDRST o I reviewed my calculations and the question on the test. In my opinion,

the result matches what was asked.

Based on the interview excerpt, the subject attempted to relate the calculation results to
the problem context through the conclusions written on the answer sheet. However, the
subject’s explanation was still limited to the alignment of the calculation results with the
question and did not yet demonstrate an in-depth interpretation of the meaning of the results
obtained within the problem context. Although the subject demonstrated confidence in
explaining their answer, they were not yet able to comprehensively connect the mathematical
results to the context of the problem. Thus, the DRST subject was able to meet the “formulate”
and “employ” indicators but did not yet optimally meet the “interpret” indicator.

DRSR Subject

The DRSR subjects demonstrated numeracy literacy characteristics across all three
indicators: formulate, employ, and interpret. The analysis results were derived from written
responses and interview findings.
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Figure 7. DRSR Subject’s Answers for the “Formulate” Indicator
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Based on Figure 7, the written responses indicate that the subjects were only able to
identify some of the information contained in the question. The subjects were not yet able to
accurately identify all the important information that was known and asked for, nor were they
able to determine the relevant mathematical concepts needed to formulate the problem. The
information used in the problem-solving process was still limited, so the contextual problem
could not yet be accurately formulated into a mathematical representation.
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Figure 8. DRSR Subject’s Answers for the “Employ” Indicator

Based on Figure 8, the written answers indicate that the subjects had difficulty applying
appropriate mathematical concepts, facts, procedures, and reasoning to solve the problems. The
steps they took to solve the problems were not systematic, and there were still errors in applying
mathematical procedures. Difficulties in understanding the information during the formulation
stage also affected the problem-solving process, resulting in the subjects being unable to arrive
at the correct answers.

Based on the interview results, the subject explained the reasoning behind the
conclusions written on the answer sheet.

1P . In the conclusion, you wrote that “Motorcycles are the most common.”
Why did you draw that conclusion?

IDRSR . Because I looked at the results I obtained, so I wrote it that way.

1P . How do you know that conclusion is consistent with the question?

IDRSR . I'm not really sure; I just based it on my calculations.

Based on the interview excerpt, the subject has not yet been able to accurately relate the
calculation results to the context of the problem. The subject has not yet been able to provide
an explanation that demonstrates an understanding of the meaning of the calculation results,
nor has the subject been able to draw appropriate conclusions based on the information and the
context of the problem. Thus, the DRSR subject has not optimally met the “interpret” indicator.

Overall, the DRSR subjects were not yet able to optimally meet the three numeracy
literacy indicators. For the “formulate” indicator, the subjects were only able to identify some
of the information and were not yet able to formulate problems accurately. For the “employ”
indicator, the DRSR subject struggled to apply appropriate mathematical concepts and
procedures. Meanwhile, for the “interpret” indicator, the subject was unable to connect the
results of calculations to the context of the problem or draw appropriate conclusions. This
indicates that the DRSR subject has the lowest level of numeracy literacy compared to the other
subjects.

Subject-Specific Numeracy Literacy Among Students with High Mathematical
Disposition and High Self-Efficacy (DTST)

The written responses and interview evidence indicate that the student with high
mathematical disposition and high self-efficacy (DTST) demonstrated the most comprehensive
numeracy literacy performance among the four cases. The student identified relevant
information, determined the missing percentage of public transportation users, calculated the
number of students in each transportation category, and connected the results to the contextual
question. These steps illustrate the coordination of contextual understanding and mathematical
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representation that is central to mathematical modelling (Cevikbas et al., 2022; Krawitz et al.,
2022). The description nevertheless concerns performance on the particular data-presentation
problem administered in this study and should not be generalized to other mathematical
contexts without further evidence.

The sequence of calculations was accompanied by checking whether the totals were
consistent with the information in the question. This verification matters because a correct
numerical answer alone does not establish that the solver has monitored the appropriateness of
the procedures employed. Mathematical modelling can impose cognitive demands that require
learners to plan, evaluate, and revise their strategies (Schukajlow et al., 2023). Research
reviews also identify planning, monitoring, and reflection as relevant dimensions of self-
regulated mathematical problem solving (Andika & Arliani, 2026; Noor et al., 2025). Although
metacognition was not measured directly, the DTST student’s recorded checking behaviour is
compatible with these processes.

The student also interpreted the computed frequencies in terms of transportation choices,
instead of ending the solution at the calculation stage. This feature distinguishes contextual
interpretation from procedural application and is consistent with research that treats
formulating, employing, and interpreting as interconnected mathematical-literacy processes
(Alagumalai & Buchdahl, 2021). The opportunity to generate and examine mathematical
problems may also relate to students’ motivational beliefs and modelling performance (Krawitz
et al., 2025). However, the present data do not indicate whether prior experiences of this type
influenced the student’s performance.

The observed persistence and orderly reasoning were consistent with the student’s high
mathematical disposition, while confidence during explanation was consistent with high self-
efficacy. Earlier investigations have examined mathematical disposition in relation to problem-
solving performance (Hertin & Sucipto, 2024). Research on mathematics self-efficacy likewise
indicates that efficacy beliefs are related to mathematics learning processes, though the nature
and direction of these relationships depend on context and measurement (Street et al., 2024).
Work on instructional support through modelling solution plans offers a further perspective on
how competence and efficacy beliefs might develop (Vogelsanger-Holenstein et al., 2025).
These findings cannot establish that either affective characteristic caused the student’s
successful solution. The case instead illustrates their coexistence with accurate formulation,
computation, and interpretation.

Subject-Specific Numeracy Literacy Among Students with High Mathematical
Disposition and Low Self-Efficacy (DTSR)

The student with high mathematical disposition and low self-efficacy (DTSR)
successfully identified relevant data, used percentage procedures, and interpreted the results in
relation to the question. The written work showed a structured solution, although the interview
responses suggested greater hesitation when explaining the reasoning. This contrast indicates
that displayed mathematical competence and confidence in communicating a solution are
distinguishable. Research on the calibration of academic self-efficacy has shown that perceived
capability need not align perfectly with measured performance (Talsma et al., 2019). A meta-
analysis of Indonesian mathematics studies also supports examining self-efficacy as an
associated factor rather than assuming it determines the outcome for every learner (Muhtadi et
al., 2022).

The student’s careful completion and checking of the task can be considered alongside
research on mathematical disposition. Studies have explored links among disposition,
confidence, and mathematics achievement (Oktavia & Yulia, 2024), while instructional
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investigations have considered disposition in relation to problem solving (Alhaq et al., 2024).
These studies provide context for interpreting the combination of persistence and accurate
performance evident in this case. Nevertheless, the evidence does not demonstrate that high
mathematical disposition compensated for low self-efficacy, because no causal comparison or
intervention was conducted.

Compared with the DTST student, the DTSR student appeared less assured when
communicating an otherwise appropriate solution. Studies examining academic buoyancy,
efficacy beliefs, and mathematics achievement indicate that beliefs about capability are
relevant to students’ academic functioning (Weillenfels et al., 2023). Literature on self-
regulated learning further suggests that monitoring work and evaluating steps may be related
to mathematical learning processes (Herlina et al., 2022). Repeated checking in this case might
indicate productive monitoring, uncertainty, or both; the available interview extract cannot
distinguish these explanations definitively.

Importantly, an assumed universal advantage of mathematical disposition over self-
efficacy would not be warranted. Evidence from research on problem-solving ability and
disposition has not always indicated a strong relationship (Wahyuningrum et al., 2024). The
DTSR case therefore shows that a student can display effective numeracy processes and
comparatively low reported confidence at the same time. Instructional support could focus on
opportunities to explain and defend accurate mathematical reasoning, while future studies
should investigate whether confidence changes across multiple tasks and learning situations.

Subject-Specific Numeracy Literacy Among Students with Low Mathematical
Disposition and High Self-Efficacy (DRST)

The student with low mathematical disposition and high self-efficacy (DRST) identified
numerical information and attempted relevant percentage calculations but showed limitations
in procedural accuracy and contextual interpretation. During the interview, the student
communicated with confidence but did not fully justify why the calculated outcome answered
the question. This pattern resembles the general possibility of misalignment between perceived
capability and observed performance documented in self-efficacy research (Talsma et al.,
2019). Studies on the motivational and emotional correlates of mathematics achievement also
show that efficacy beliefs are only one component of a more complex set of relationships
(Zivkovié et al., 2023).

The interpretive limitation was particularly apparent when the student asserted that a
conclusion followed from the calculation without explaining its contextual meaning.
Understanding real-world information is central to constructing and evaluating an appropriate
model (Krawitz et al., 2022). Research comparing judgements across modelling and other
mathematical problems further suggests that efficacy-related beliefs and task perceptions
depend on the nature of the task (Boswald & Schukajlow, 2023). The latter evidence concerns
preservice teachers, not students of the same age as those in this study, and is used here for
conceptual comparison rather than direct population-level support.

A lack of careful interpretation might plausibly be associated with less reflective
problem-solving habits, yet mathematical disposition cannot be isolated as the cause. In fact,
research addressing the relationship between disposition and mathematical problem solving
has reported findings that complicate simple assumptions of a uniformly strong association
(Wahyuningrum et al., 2024). A systematic review of factors associated with PISA
mathematics achievement reinforces the need to consider multiple learner and contextual
variables rather than assigning performance differences to a single affective factor (Wang et

Prisma Sains: Jurnal Pengkajian Ilmu dan Pembelajaran Matematika dan IPA IKIP Mataram, October 2026. Vol. 14, No. 4

2423



Majaga et al. Analysis of Numeracy Literacy in Contextual Data ........

al., 2023). In the present study, prior knowledge, task comprehension, and calculation skills
may also account for part of the observed pattern.

The DRST case highlights the importance of asking students to justify the meaning and
plausibility of an answer rather than relying on apparent confidence or the completion of
calculations. The difference between the DTSR and DRST cases is an analytically useful
contrast, but with one participant in each profile it does not establish that disposition is more
influential than self-efficacy. Further research would need additional participants, repeated
tasks, and explicit measures of reasoning and confidence before making such comparative
claims.

Subject-Specific Numeracy Literacy Among Students with Low Mathematical
Disposition and Low Self-Efficacy (DRSR)

The student with low mathematical disposition and low self-efficacy (DRSR) displayed
the greatest difficulty across the four cases. Written responses incompletely identified relevant
information and did not consistently convert percentages into appropriate frequencies. The
student also struggled to justify the conclusion during the interview. Difficulties at the stage of
representing a contextual situation can accompany problems in selecting and implementing
mathematical procedures, as research on mathematical modelling competencies and cognitive
barriers has documented (Cevikbas et al., 2022; Schukajlow et al., 2023). Nevertheless, the
available evidence cannot show that initial formulation difficulties were the sole cause of later
calculation errors.

The limited evidence of systematic checking in the student’s work is relevant to literature
on self-regulated learning and problem solving. Reviews have considered the roles of strategy
selection, monitoring, and reflection in students’ mathematical problem-solving development
(Mafaza et al., 2024; Noor et al., 2025). The present study did not administer a direct measure
of metacognition or self-regulated learning, so such processes should be presented as plausible
interpretations, not established deficits.

Low reported self-efficacy coexisted with uncertainty about the solution during the
interview. Meta-analytic studies have found relationships between self-efficacy and
mathematics learning outcomes (Ghufron & Suminta, 2016; Muhtadi et al., 2022), but these
associations cannot determine why this student performed poorly. Similarly, low mathematical
disposition should not be interpreted as a sufficient explanation for the observed difficulties:
gaps in prerequisite concepts, misreading of the data, or limited procedural knowledge might
also be involved. Instructional research on problem-based learning provides one potential
perspective for supporting mathematical problem solving and efficacy beliefs (Sinurat et al.,
2021).

Support for students with similar observable difficulties may include guided
interpretation of data, explicit attention to the relationships between quantities, worked
opportunities to check answers, and feedback on the reasoning behind conclusions. A meta-
analytic review of rubrics suggests that clear assessment criteria can be relevant to academic
performance, self-regulated learning, and self-efficacy (Panadero et al., 2023). These are
instructional implications informed by prior studies rather than interventions tested in the
present research.

Across the four individual cases, the DTST student demonstrated accurate formulation,
employment, and interpretation; the DTSR student performed these processes while showing
less confidence in explanation; the DRST student expressed confidence but had limits in
reasoning and interpretation; and the DRSR student struggled throughout the task. The
contrasts suggest that mathematical performance, disposition, and efficacy beliefs are related
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but not interchangeable constructs (Street et al., 2024; Wang et al., 2023). Because the profiles
each represent one student, these findings describe case-specific patterns and do not establish
generalizable differences or causal effects.

CONCLUSION

The findings reveal distinct numeracy literacy characteristics among the four students
representing different combinations of mathematical disposition and self-efficacy in solving
contextual data presentation problems. The student with high mathematical disposition and
high self-efficacy (DTST) demonstrated the most comprehensive performance across the
formulate, employ, and interpret processes, as reflected in systematic problem formulation,
accurate application of percentage concepts, and appropriate contextual interpretation. The
student with high mathematical disposition and low self-efficacy (DTSR) also demonstrated
these three processes effectively, although greater hesitation was evident when explaining and
justifying mathematical solutions. In contrast, the student with low mathematical disposition
and high self-efficacy (DRST) showed confidence in communicating answers but experienced
difficulties in procedural accuracy and contextual interpretation. Meanwhile, the student with
low mathematical disposition and low self-efficacy (DRSR) demonstrated the greatest
difficulties across all three numeracy literacy processes, particularly in identifying relevant
information, applying mathematical procedures, and interpreting results within the problem
context.

These findings suggest that mathematical disposition and self-efficacy are associated
with distinguishable characteristics of students' numeracy literacy. The contrasting
performances of the DTSR and DRST students indicate that confidence in mathematical
abilities does not necessarily correspond to the accuracy or depth of mathematical reasoning.
Within the four cases examined, a positive mathematical disposition was accompanied by more
systematic and reflective problem-solving behaviours, whereas self-efficacy was more visibly
reflected in students' confidence when explaining and communicating solutions. These findings
highlight the importance of considering both cognitive and affective characteristics when
understanding students' numeracy literacy in contextual mathematics learning. Nevertheless,
given the qualitative research design and the involvement of only one student in each profile,
the findings should be interpreted as case-specific patterns rather than evidence of
generalizable relationships or causal effects.

RECOMMENDATIONS

Mathematics teachers are encouraged to design contextual learning activities that
integrate the formulation of mathematical problems, application of appropriate concepts and
procedures, and interpretation of results in real-life situations. Instructional support should
consider students' mathematical disposition and self-efficacy profiles, particularly by providing
structured guidance in identifying relevant information, constructing mathematical
representations, verifying calculations, and justifying conclusions. Students who demonstrate
accurate mathematical reasoning but limited confidence should be given supportive
opportunities to communicate and defend their solutions, whereas students who express
confidence but experience difficulties in mathematical reasoning should be encouraged to
critically evaluate procedures and contextual interpretations. Teachers should also promote
perseverance, carefulness, and reflective thinking through meaningful problem-solving
experiences and constructive feedback. Future research should involve more participants
across different educational settings, incorporate multiple contextual mathematical tasks, and
employ longitudinal or mixed-methods approaches to examine how mathematical disposition
and self-efficacy relate to the development of numeracy literacy. These recommendations
should be considered in light of the exploratory nature of the present findings and require
further empirical investigation to establish their effectiveness.
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