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Abstract: This study analyzes the effect of the inquiry-based learning model on elementary school students’
numeracy literacy skills. Using a pre-experimental one-group pretest—posttest design with 30 fifth-grade
students, data were collected via essay-based tests. The results showed a significant increase in numeracy literacy,
with the average score rising from 59.77 on the pretest to 82.53 on the posttest. Statistical validation through a
paired-samples t-test yielded a t-value of -145.275 (p < 0.05), confirming that the improvement was not due to
random chance. Furthermore, an N-Gain analysis of 0.788 indicates a high level of improvement. Deeper analysis
using the Pearson product-moment correlation revealed a very strong positive relationship of 0.991 (p = 0.000)
between pretest and posttest scores. This demonstrates that student progress was highly consistent across the
group, meaning the intervention effectively benefited both high- and low-achieving students similarly. These
findings suggest that inquiry-based learning effectively enhances numeracy literacy by encouraging active
involvement and contextual problem-solving.
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Inquiry Learning and Numeracy

INTRODUCTION

Education is the fundamental foundation for developing high-quality human resources by
strengthening cognitive skills, character, and student competencies holistically (Khalil et al.,
2024). In the modern educational paradigm, students are required to master 21st-century
skills, including critical thinking, creativity, and problem-solving abilities (Herlinawati et al.,
2024). Therefore, literacy is a crucial prerequisite for students to understand, analyse, and
utilise information effectively (Utami et al., 2025). Specifically, literacy today is not limited to
the ability to read and write, but also encompasses numeracy literacy, which enables
students to apply mathematical concepts in various aspects of real-life situations (Nityasanti
etal., 2025).

Numeracy literacy skills are fundamental because students need to understand mathematical
concepts to solve contextual problems (Astuti & Sumarno, 2025). In addition, numeracy
literacy helps students process information logically and make data-driven decisions (Fitriani
et al.,, 2025). Given the importance of this role, the low numeracy achievement underscores
the urgency of transforming the learning models that support the development of these
competencies (Setiawan et al., 2024). Thus, numeracy literacy not only impacts academic
achievement but also serves as an essential life skill for students (Anggraini et al., 2025).

However, the reality on the ground shows a significant gap between the demand for these
competencies and students' actual achievements in Indonesia (Jannati et al., 2025). The 2022
PISA data reveal that only 18% of Indonesian students meet the minimum competency level
in numeracy, a figure far below the OECD average of 69% (OECD, 2022). This low numeracy
ability directly impacts students' limitations in critical thinking and in solving everyday
problems systematically (Anggraini et al., 2025). Despite these concerning trends, little is
known about the underlying factors contributing to the low numeracy literacy among
Indonesian students. Therefore, research examining these factors is urgently needed (Islami
et al., 2025). Empirical findings in this field will provide an important foundation for exploring
more effective learning models, especially at the elementary school level (Fitriani et al., 2025).

A number of studies have shown that learning models that emphasise active student
involvement in investigating and observing phenomena can significantly improve numeracy
skills (Mauliana et al., 2025). Previous research has also highlighted the importance of
developing critical thinking skills through instructional activities that encourage analysis and
reflection (Waruwu & Helsa, 2025). This strengthens the argument that numeracy literacy can
be optimised through contextual and participatory learning experiences (Adsar, 2025).
Therefore, exploring innovative learning models is highly relevant to improving the quality of
primary education (Ghufron & Andri, 2025).

This study aims to fill this gap by exploring how the inquiry-based learning model can help
elementary school students in Indonesia improve their numeracy literacy skills. The study
emphasises the local context and demonstrates the potential of the inquiry model to address
the challenges in Indonesia. By focusing on the specific needs of elementary students, the
research seeks to understand how inquiry-based learning can enhance numeracy literacy.
The research will also assess whether there is a significant difference in students' numeracy
literacy skills before and after the application of the inquiry-based learning model.

The results of this study are expected to provide a comprehensive understanding of effective

methods for improving students' numeracy competence. Additionally, the study will
contribute to the development of more relevant and effective learning models in Indonesian
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education, particularly by enhancing numeracy literacy in elementary schools. By offering
insights into how inquiry-based learning can foster better numeracy skills, this research will
support educators in adopting innovative teaching strategies. Ultimately, it aims to
strengthen numeracy literacy, a vital life skill for students in both academic and real-world
settings.

THEORETICAL FRAMEWORK

Numeracy literacy is the ability of students to comprehend, use, and interpret mathematical
concepts in various real-life contexts, logically and systematically (Y. L. Dewi & Hidayat, 2025).
This concept not only includes mastery of calculation procedures but also involves
application-oriented reasoning and problem-solving skills (Amidi, 2024). This perspective
aligns with cognitive constructivist theory, which emphasises that conceptual understanding
develops through active processes of meaning-making (Fanggidae et al., 2024). Therefore,
numeracy literacy is positioned as a conceptual competence that develops through high-level
thinking activities and critical reflection (Pangestika et al., 2025).

The development of numeracy literacy is closely related to social constructivist theory, which
emphasises the importance of social interaction and scaffolding support in the learning
process (Ahmadakbar et al., 2025). This theory explains that students can reach higher levels
of understanding when engaged in discussions and collaborations during instructional
activities (Dewi & Subagya, 2025). This principle serves as the basis for implementing the
inquiry-based learning model, which positions students as active subjects in the investigative
process (Qablan et al., 2024). The inquiry-based learning model allows students to ask
questions, gather data, and draw conclusions independently and reflectively (Jannah et al.,
2025).

Information processing theory provides a framework for explaining how inquiry-based
learning enhances numeracy literacy. The relationship between the inquiry-based learning
model and numeracy literacy can be explained through information processing theory. This
theory states that effective learning occurs when students actively process information
based on concrete experiences (Haqi et al., 2023). Investigative activities in learning
encourage students to organise numerical information systematically, leading to the
formation of a stable understanding structure (Qablan et al., 2024). The process of
exploration and reflection also reduces dependence on procedural memorisation while
enhancing flexibility in solving contextual problems. Thus, inquiry-based learning models
theoretically support the development of deeper and more functional numeracy skills (Sam,
2024).

This study assumes that learning models that stimulate active engagement, social
interaction, and cognitive reflection will improve elementary school students' numeracy
literacy. This assumption is based on the integration of social constructivism theory and
information processing theory, which emphasise the importance of meaningful learning
experiences (Baharuddin, 2025). The measurement indicators in this study are directly
derived from the dimensions of concept understanding, logical reasoning, and numerical
problem-solving skills (Suryaningsih et al., 2025). The integration of theoretical foundations,
research variables, and operational indicators ensures that this research has a strong
conceptual basis and scientific validity that can be accounted for (Asri & Maysarah, 2024).
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METHODS

Research Design

This study uses a quantitative approach with a pre-experimental, one-group pretest-posttest
design. This design is used to measure changes in students' numeracy literacy skills before
and after the implementation of the inquiry-based learning model. The measurement is
conducted twice on the same group, once before the treatment (pretest) and once after the
treatment (posttest), allowing the impact of the intervention to be directly and measurably
observed (Creswell & Creswell, 2023).

The one-group pretest—posttest design allows the researcher to see the extent to which the
learning intervention affects students' numeracy literacy skills. With measurements taken
before (pretest) and after (posttest) the treatment, changes can be observed directly and
concretely (Zhou & Chen, 2022). This helps ensure the inquiry-based learning model's impact
can be analysed more accurately. The details of the research design are shown in the
following Table 1.

Table 1. One-Group Pretest—Posttest Design

Pre-test Independent Variable Post-test
O, X 0,
Explanation:
O, : Pretest
X : Application of the Inquiry-Based Learning Model
0, : Posttest

Sample

The subjects of this study were all fifth-grade students at Sekolah A, totalling 30 students.
The sampling technique used was saturated sampling, which involves including the entire
population as the research sample. Saturated sampling was chosen because the population
is relatively small and all students are in the same learning environment. Involving all students
aimed to provide a comprehensive picture of the impact of the application of the inquiry-
based learning model on students' numeracy literacy skills (Sugiyono, 2023).

This approach ensures that all students are included in the study, thereby making the findings
representative of the entire population within the sample. By using a saturated sampling
method, the research avoids sampling biases and provides more reliable results.
Furthermore, this technique allows for an in-depth analysis of the intervention’s effects
across the entire group. Including all students in the research helps draw more generalizable
conclusions about the impact of the inquiry-based learning model.

Data Collection

The data collection technique in this study used a numeracy literacy ability test, administered
as a pretest and posttest. The test instrument consisted of essay-type questions designed to
measure students' abilities before and after the application of the inquiry-based learning
model. The test instrument was developed based on three aspects of numeracy literacy:
calculation ability, numeracy relations, and arithmetic operations (Purpura, 2010). These
three aspects were chosen because they represent the understanding of concepts, logical
reasoning, and numerical problem-solving skills that are developed through the stages of the
inquiry-based learning process.
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To ensure the instrument's reliability, Cronbach's alpha was calculated, yielding a value of
0.70, indicating good reliability. This value suggests that the instrument consistently
measures the desired variables and is suitable for use in the study. The instrument's validity
was also ensured by basing it on well-established numeracy literacy indicators.

As shown in Table 2, the test blueprint is designed to comprehensively assess students'
numeracy skills through various types of tasks.

Table 2. Numeracy Literacy Test Blueprint

Basic Competency Item Indicator Number of Items
3.6 Explaining data related to Explaining various numbers and 2
students themselves or their data symbols presented

surrounding environment and  Analyzing various numbers and 2

the methods of collecting such  data symbols presented

data. Interpreting the results of the 2

analysis to identify numeracy
literacy problems

Interpreting the results of the 2
analysis to make decisions
4.6 Presenting datarelatedto  Presenting data in the form of a 2
the students themselves. bar chart
Total 10

Based on Table 2, the test blueprint was carefully designed to ensure that all important
aspects of numeracy literacy are covered. The blueprint aligns with the learning outcomes
outlined in the curriculum, including understanding and interpreting data, analysing
numerical relations, and presenting data visually. The distribution of items ensures that
students are tested on a wide range of numeracy skills, from basic calculation to more
advanced data presentation. As shown in Table 3, the scoring guide provides a structured
framework for assessing the quality of students’ responses to essay-type questions.

Table 3. Numeracy Literacy Ability Scoring Guide

Student responses to questions Score
The answer is completely correct, clear, comprehensive, and fully aligned with 4
the assessed concept.

The answer is correct but slightly incomplete or contains minor errors that do 3
not affect the main understanding.

The answer demonstrates partial understanding but includes significant errors 2
or omissions.

The answer is mostly incorrect and shows very limited understanding of the 1
concept.

No answer is provided or the response is completely irrelevant to the question. 0

As shown in Table 3, this scoring guide is used to evaluate the quality of student responses
to essay-type questions. Responses are evaluated based on their correctness, clarity, and
alignment with the concept being assessed. A score of 4 indicates a fully correct and well-
explained answer, while a score of o reflects an irrelevant or missing response. This rubric
ensures consistency and fairness in scoring, allowing for a reliable assessment of numeracy
literacy across all students.

Page | 44



Inquiry Learning and Numeracy

Data Analysis

Data analysis was conducted in stages to ensure that the research results were accurate and
could be interpreted scientifically (Situmeang, 2025). The first stage involved descriptive
statistical analysis, including the mean, standard deviation, maximum, and minimum values,
to describe the distribution of pretest and posttest scores (Gandur et al., 2025). The second
stage was a normality test using the Shapiro-Wilk test to determine whether the data
followed a normal distribution (Karima et al., 2024). Improvement in numeracy literacy skills
was analysed using the N-Gain calculation to determine the effectiveness of the learning
process. Additionally, the Pearson Product-Moment correlation test was used to examine the
consistency of the relationship between pretest and posttest scores for individual students,
rather than testing the causal relationships between variables (Sihombing et al., 2025).

RESULT

This study presents empirical findings on the improvements in students' numeracy literacy
skills following the implementation of the inquiry-based learning model developed in this
research. The analysis was conducted systematically to ensure that each conclusion is
supported by statistical procedures, in accordance with quantitative research standards. The
presentation of the results includes descriptive analysis, normality testing, difference testing,
N-Gain analysis, and correlation testing. Each of these analyses contributes to understanding
the overall effectiveness of the intervention in enhancing numeracy literacy. Table 4 presents
the descriptive statistics for students' numeracy literacy scores before and after the
intervention, showing trends in student achievement. These data provide an initial overview
of students' performance across both the pretest and posttest.

Table 4. Results of the Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Pretest 30 55.00 65.00 59.7667 2.78770
Posttest 30 76.00 89.00 82.5333 3.53049

Valid N (listwise) 30

The data in Table 4 clearly indicate an improvement in learning outcomes following the
application of the inquiry-based learning intervention. The average pretest score was 59.77,
while the posttest score increased to 82.53, showing a meaningful gain. This improvement is
reflected across the entire sample group, with scores indicating a consistent upward trend.
The relatively stable score distribution for both the pretest and posttest also suggests that
the improvement was not concentrated in a few students, but rather occurred consistently
across the entire group of participants. These findings provide initial evidence that the
implemented learning model contributed positively to the numeracy literacy outcomes of the
students involved in the study.

To ensure the data met the assumptions for parametric tests, a normality test was conducted
on the pretest and posttest scores. The results of the normality tests presented in Table 5
confirm that the data follow a normal distribution, which is essential for subsequent
statistical analyses.

Table 5. Results of the Normality Test

Kolmogorov-Smirnov? Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
Pretest 104 30 .200" .968 30 496
Posttest  .097 30 .200" .974 30 .647
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The significance values for both the pretest (p = 0.496) and posttest (p = 0.647) are greater
than 0.05, indicating that the data are normally distributed. This result confirms that the
assumptions for parametric analysis have been met, allowing for a valid interpretation of the
subsequent statistical tests. The normal distribution of the data provides a solid foundation
for conducting parametric analyses, ensuring that the conclusions drawn from the tests are
reliable and scientifically sound.

Following confirmation of normality, a paired-samples t-test was performed to assess
whether the observed improvement in students' numeracy literacy was statistically
significant. The t-test compares the pretest and posttest scores to determine if the change
in students' performance is meaningful and not due to random chance. The results of this
analysis are summarised in Table 6.

Table 6. Results of the Paired Samples Test

Mean Std. Std. 95% Confidence
Deviation  Error Interval of the
Mean Difference
Lower Upper
Pretest- -22.766 .858 .156 - -22.446 -145.275 29  .000
Posttest 23.087

The paired-samples t-test yielded a t-value of -145.275 and a p-value of 0.000 (p < 0.05),
indicating that the difference between the pretest and posttest scores is statistically
significant. The negative t-value and small p-value confirm that the observed improvement is
unlikely to be due to random variation. This finding underscores the effectiveness of the
inquiry-based learning intervention in significantly improving students' numeracy literacy
skills. The large t-value further suggests that the improvement was consistent across most
students, reinforcing the reliability of the results.

The N-Gain analysis was conducted to evaluate the intervention's effectiveness, accounting
for students' initial abilities. The N-Gain score measures the improvement in students'
performance relative to their baseline pretest scores. A higher N-Gain indicates a greater
improvement. The summary of the N-Gain results is presented in Table 7.

Table 7. Results of the N-Gain Test

N Minimum Maximum Mean Std. Deviation
Ngain_Score 30 .62 1.00 .7881 10280
Ngain_Persen 30 54.97 89.00 70.1405 9.14914

Valid N (listwise) 30

The average N-Gain score of 0.788 falls within the 'great improvement' category, indicating
that the intervention had a strong, positive effect on students' numeracy literacy skills. The
relatively narrow range of N-Gain values, from 0.62 to 1.00, further suggests that the
improvement was consistent across students and did not show large disparities. In the
context of numeracy skills, an N-Gain value of 0.788 means that, on average, students
experienced substantial improvement in their numeracy literacy, demonstrating that the
inquiry-based learning model was highly effective in promoting learning gains. This N-Gain
score reflects both the relative improvement from baseline and the intervention's high
effectiveness.
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Lastly, a Pearson correlation analysis was conducted to assess the relationship between the
pretest and posttest scores. The correlation coefficient measures the strength and direction
of the linear relationship between these two variables, indicating the consistency of
students' performance over time. The results are presented in Table 8.

Table 8. Results of the Correlation

Pretest Posttest
Pretest Pearson Correlation 1 .991™"
Sig. (2-tailed) .000
N 30 30
Posttest Pearson Correlation .991™ 1
Sig. (2-tailed) .000
N 30 30

The Pearson correlation coefficient of 0.991, with a p-value of 0.000 (< 0.05), indicates a very
strong positive relationship between the pretest and posttest scores. This result suggests
that students' progress from the pretest to the posttest was consistent across initial ability
levels. The strong correlation indicates that the improvement in numeracy literacy was
sustained across the group, with both high- and low-achieving students showing similar
patterns of progress. This consistency supports the reliability of the findings and further
reinforces the effectiveness of the inquiry-based learning intervention. The very high
correlation suggests that the intervention led to a stable, reliable improvement across all
students.

DISCUSSION

This study found that implementing the inquiry-based learning model significantly improves
elementary school students’ numeracy literacy skills because students are more engaged in
exploring problems and reflecting on their own understanding (Yaqin, 2024). The inquiry-
based learning model allows students to build conceptual understanding through active
investigation, thereby strengthening their numerical understanding compared to
conventional learning methods (Sriyono et al., 2024). Additionally, other research also shows
that inquiry-based approaches can simultaneously improve numeracy and literacy skills
through innovatively designed learning media (Rahayu & Subekti, 2025). This suggests that
active learning could be one solution to address low basic skills in elementary schools (Yaqin,
2024).

The significant increase in posttest scores relative to pretest scores indicates that students
experienced meaningful learning gains after implementing the inquiry-based learning model.
The paired-samples t-test results confirm that this improvement is statistically significant and
not due to random variation. This finding shows that inquiry-based learning supports
students in understanding numerical concepts more deeply through active engagement and
problem exploration (Mediana et al., 2025). Consequently, students are better able to apply
mathematical reasoning to solve contextual problems presented during the learning process
(Doz et al., 2025).

Theoretically, these results are consistent with educational scholars who argue that the
inquiry-based learning model provides students with space to develop the critical thinking
and problem-solving skills necessary for numeracy literacy (Bhoke, 2024). The inquiry-based
learning process encourages students to formulate questions, gather and analyse
information independently, thereby strengthening their conceptual understanding of
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numerics (Sektiwulan et al., 2024). Other studies also show that active student involvement
in inquiry can improve reflective thinking skills in real-world contexts. Thus, the inquiry-based
learning model not only improves procedural learning outcomes but also supports deeper
cognitive development (Susanta et al., 2025).

The effectiveness of the inquiry-based learning model is further supported by the high N-Gain
value obtained in this study. A high N-Gain score indicates that students experienced
substantial improvement relative to their initial abilities. This result suggests that inquiry-
based learning facilitates meaningful learning by encouraging students to connect
mathematical concepts with real-life situations. As a result, students develop a more flexible
understanding of numeracy rather than relying solely on memorisation (Riwanda &
Nindiasari, 2025).

The correlation between pretest and posttest scores shows consistency in individual
students' achievement after the learning model was applied, both for students with high and
low initial abilities (Yaqgin, 2024). These findings suggest that the inquiry-based learning
model can maintain students' learning achievement patterns across diverse ability levels
(Huda et al., 2022). The exceptionally strong Pearson correlation complements the N-Gain
findings by demonstrating the stability of the intervention's impact. While the N-Gain analysis
directly measures the magnitude of improvement, this correlation confirms that the inquiry-
based model works systematically across the entire group. It indicates that the progress was
not skewed by specific outliers, but rather facilitated a uniform growth in competence for all
students, regardless of their initial ability levels. This suggests that the inquiry model is an
inclusive pedagogical tool, providing equal opportunities for both high- and low-achieving
students to enhance their numeracy literacy skills.

Additionally, this approach supports the development of critical thinking skills, which are
essential for 21st-century education, particularly in solving complex mathematical problems
(Gombo, 2025). Therefore, the inquiry-based learning model can be considered effective in
facilitating numeracy literacy development in heterogeneous classroom environments
(Alhusna et al., 2025). Beyond its academic impact, the inquiry-based learning model has
important implications for teaching practices in elementary schools because it provides
students with space to explore knowledge independently and collaboratively (Ashari, 2025).
Through inquiry activities, students are encouraged to actively participate in discussions and
problem-solving tasks. Other studies have shown that inquiry-based media, such as
educational games, effectively improve students' literacy and numeracy through engaging,
context-rich learning experiences (Kirom & Aini, 2023). This indicates that inquiry-based
learning can enhance both learning outcomes and student motivation.

However, several limitations should be considered when interpreting the results of this
study. The use of a pre-experimental design without a control group limits the strength of
causal conclusions that can be drawn from the findings. In addition, the relatively small
sample size restricts the generalizability of the results to broader student populations.
Therefore, future research is recommended to employ experimental or quasi-experimental
designs with larger samples and control groups to further validate the effectiveness of
inquiry-based learning in improving numeracy literacy.

CONCLUSION
Based on the research findings, the inquiry-based learning model is highly effective in
improving elementary school students' numeracy literacy skills. The significant improvement
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from the initial assessment to the final evaluation, supported by substantial effectiveness
gains, indicates that this learning approach effectively enhances students' understanding of
numerical concepts, logical reasoning, and contextual problem-solving. A deeper analysis of
the Pearson correlation reveals that the intervention provides a consistent impact across the
entire student group. This strong relationship suggests that the progress made was not
fragmented; instead, the inquiry model facilitated stable, uniform growth in competence,
regardless of students' initial ability levels. Consequently, the model is proven to be a reliable
pedagogical tool for fostering active engagement and deeper cognitive development in
numeracy. However, the limitations of the pre-experimental design in this study provide
opportunities for future research to employ true experimental designs with control groups
and larger sample sizes to further strengthen the generalizability of these findings.

REFERENCES

Adsar. (2025). Pengembangan model pembelajaran inovatif bagi calon guru sekolah dasar.
PEDASUD: Jurnal Ilmu Pendidikan Guru Sekolah Dasar Dan Usia Dini, 2(1), 7-12.

Ahmadakbar, Sylvia, & Sundari, H. (2025). Implementing constructivist learning theory to
enhance vocational school students ’ writing skills. Jurnal Pendidikan Bahasa Inggris
Indonesia, 13(2), 100-116. https://doi.org/10.23887/jpbi.v13i2.5207

Alhusna, A., Gistituati, N., & Ardi, H. (2025). Inquiry learning innovation: Efforts to develop
inquiry-based teaching materials to increase mathematical and language skills. Jurnal
llmiah lImu Terapan Universitas Jambi, 9(2), 546-561.
https://doi.org/10.22437/jiituj.v9i2.41592

Amidi. (2024). Literasi numerasi dalam pembelajaran matematika berbasis digital. Prosiding
Seminar Nasional Matematika, 7, 998-1004.
https://journal.unnes.ac.id/sju/index.php/prisma/

Anggraini, D. M., Mubarok, H., & Sari, F. (2025). Improving critical thinking character through
numeracy literacy for elementary school students. Jurnal Pendidikan MI/SD, 5(2), 137-
148. https://doi.org/10.35878/guru.v5i2.1807

Ashari, N. W. (2025). Inquiry-based learning in primary school mathematics: A systematic
review of its impact on student learning outcomes. Pedagogy: Jurnal Pendidikan
Matematika, 10(2), 559-571. https://doi.org/10.30605/pedagogy.v10i2.6166

Asri, M. N., & Maysarah, S. (2024). Differences in high school students’ numeracy literacy skills
through problem-based learning and discovery learning models. Jurnal Riset Pendidikan
Matematika, 11(2), 156—170. https://doi.org/10.21831/jrpm.v11i2.79084

Astuti, D. H. F., & Sumarno, T. H. (2025). The role of teachers as coaches in developing
students’ numeracy literacy skills at SD Negeri Sambiroto Rembang. Journal of
Educational Sciences, 9(5), 3459-3472. https://doi.org/10.31258/jes.9.5.p.3459-3472

Baharuddin. (2025). Pendekatan deep learning dari segi perspektif teori belajar: analisis
kognitif, humanistik, dan konstruktivistik. Jurnal Citra Pendidikan, 5(3), 33-43.
https://doi.org/10.38048/jcp.v5i3.6054

Bhoke, W. (2024). Inquiry-based student worksheets to support numeracy skills. Al-Jabar:
Jurnal Pendidikan Matematika, 15(1), 277-283.
https://ejournal.radenintan.ac.id/index.php/al-jabar/issue/view/878

Creswell, J. W., & Creswell, J. D. (2023). Research design qualitative, quantitative, and mixed
methods approaches (Sixth Edit). SAGE Publications.

Dewi, R. K., & Subagya, M. Y. (2025). Implementation of vygotsky’s theory of social
constructivism in learning pancasila education in elementary schools as strengthening
cooperation attitudes. Jurnal Penelitian Dan Pengembangan Pendidikan, 12(1), 163-171.
https://doi.org/10.33394/jp.v12i1.13949

Dewi, Y. L., & Hidayat. (2025). Literasi numerasi dalam Kurikulum Merdeka: Analisis teoretis

Page | 49


https://doi.org/10.23887/jpbi.v13i2.5207
https://doi.org/10.22437/jiituj.v9i2.41592
https://journal.unnes.ac.id/sju/index.php/prisma/
https://doi.org/10.35878/guru.v5i2.1807
https://doi.org/10.30605/pedagogy.v10i2.6166
https://doi.org/10.21831/jrpm.v11i2.79084
https://doi.org/10.31258/jes.9.5.p.3459-3472
https://doi.org/10.38048/jcp.v5i3.6054
https://ejournal.radenintan.ac.id/index.php/al-jabar/issue/view/878
https://doi.org/10.33394/jp.v12i1.13949

Inquiry Learning and Numeracy

dan praktis di sekolah dasar. Pendas : Jurnal llmiah Pendidikan Dasar, 10(3), 260-274.

Doz, D., Zakelj, A., & Coti¢, M. (2025). Inquiry-based learning in grade 9 mathematics:
Assessing outcomes across Gagné’s taxonomy. Educational Studies in Mathematics,
269-298. https://doi.org/10.1007/510649-025-10417-w

Fanggidae, J. J. R, Sugiman, & Mahmudah, F. N. (2024). Literasi matematika dan numerasi
dalam tren penelitian pendidikan matematika di Indonesia. AKSIOMA: Jurnal Program
Studi Pendidikan Matematika, 13(2), 497-509. https://doi.org/10.24127/ajpm.v13i2.8625

Fitriani, Arafat, Y., Selegi, S. F., & Makroni, G. (2025). The influence of literacy and numeracy
on problem-solving ability in mathematics learning. Indonesian Journal of Islamic
Elementary Education, 5(2), 136—148. https://doi.org/10.28918/ijiee.v5i2.8913

Gandur, M. Dela, Nitte, Y. M., Missa, H. A., Dea, M., Leu, G., & Arnoldus, A. (2025). Pengaruh
media pembelajaran digital Math Maze terhadap hasil belajar matematika materi
pecahan di SD Kristen Harmony Kupang. PETIK : Jurnal Pendidikan Teknologi Informasi
Dan Komunikasi, 11(2), 176-186. https://doi.org/10.31980/jpetik.v11i2.3042

Ghufron, A., & Andri. (2025). Model pembelajaran inovatif matematika SD: Jalan menuju
reformasi pedagogis global yang kontekstual. Jurnal Pendidikan Madrasah Ibtidaiya, 7(1),
1763-1774. https://doi.org/10.31932/j-pimat.v7i1.4818

Gombo, M. (2025). The use of inquiry-based learning models to develop students’ critical
thinking skills in solving contextual mathematics problems. AFORE: Jurnal Pendidikan
Matematika, 4(1), 42-55.

Hagqi, A., Risfina, A. M., Suryana, E., & Harto, K. (2023). Teori pemrosesan informasi dan
implikasinya dalam pembelajaran. Jurnal Ilmiah Mandala Education, 9(3), 1632-1641.
https://doi.org/10.58258/jime.v9i1.5256/http

Herlinawati, H., Marwa, M., Ismail, N., Liza, O., David, D., & Situmorang, B. (2024). Heliyon The
integration of 21st century skills in the curriculum of education. Heliyon, 10(July), 1-11.
https://doi.org/10.1016/j.heliyon.2024.e35148

Huda, S., Mawaddah, S., & Elvierayani, R. R. (2022). Design of an inquiry-based mathematical
literacy learning model to encourage critical thinking. Didaktika: Jurnal Pemikiran
Pendidikan, 28(2), 18-28. https://doi.org/10.30587/didaktika.v28i2(1).4408

Islami, M. A., Arvyaty, & Jafar. (2025). Numeracy literacy skills in mathematical problem
solving viewed from learning interest. Jurnal Amal Pendidikan, 6(1), 93-106.
https://doi.org/10.36709/japend.v6i1.176

Jannah, A. M., Miftah, A., & Gusmaneli. (2025). Strategi pembelajaran inkuiri: Analisis
kelebihan dan kelemahan dalam pendidikan. Journal of Education and Social Culture, 1(1),
1-7. http://diktren.stiq.assyifa.ac.id/index.php/jesc/index

Jannati, A. A., Sutama, Setyaningsih, N., & Adnan, M. (2025). Critical thinking improvement
through numeracy literacy: Insights from senior high school practices. Indonesian
Journal on Learning and Advanced Education, 7(2), 328-340.
https://doi.org[10.23917/ijolae.v7i2.8669

Karima, M., Ramdani, A., & Bahri, S. (2024). Pengaruh penggunaan character terhadap literasi
sains siswa melalui education integrated inquiry. Journal of Classroom Action Research,
6(4), 704-710. https://doi.org/10.29303/jcar.v6i4.9470

Khalil, Y. S. H., Zubair, M., & Mareta, M. (2024). Pengembangan potensi peserta didik berbasis
nilai dalam membentuk generasi unggul melalui multiple intelligence. Jurnal IImiah
Profesi Pendidikan Volume, 9(4), 3037-3048. https://doi.org/10.29303/jipp.v9i4.2948

Kirom, S., & Aini, M. R. (2023). Pengembangan game edukasi berbasis inkuiri terbimbing
untuk meningkatkan kemampuan literasi dan numerasi siswa SD. ALFABETA: Jurnal
Bahasa, Sastra, Dan Pembelajarannya, 6(2), 50-59.
https://doi.org/10.33503/alfabeta.v6i2.1127

Mauliana, D., Adrias, A., & Suciana, F. (2025). Peran media pembelajaran dalam mata

Page | 50


https://doi.org/10.1007/s10649-025-10417-w
https://doi.org/10.24127/ajpm.v13i2.8625
https://doi.org/10.28918/ijiee.v5i2.8913
https://doi.org/10.31980/jpetik.v11i2.3042
https://doi.org/10.31932/j-pimat.v7i1.4818
https://doi.org/10.58258/jime.v9i1.5256/http
https://doi.org/10.1016/j.heliyon.2024.e35148
https://doi.org/10.30587/didaktika.v28i2(1).4408
https://doi.org/10.36709/japend.v6i1.176
http://diktren.stiq.assyifa.ac.id/index.php/jesc/index
https://doi.org/10.23917/ijolae.v7i2.8669
https://doi.org/10.29303/jcar.v6i4.9470
https://doi.org/10.29303/jipp.v9i4.2948
https://doi.org/10.33503/alfabeta.v6i2.1127

Inquiry Learning and Numeracy

pelajaran matematika di sekolah dasar. Bilangan : Jurnal Ilmiah Matematika, Kebumian
Dan Angkasa, 3(2), 74-82. https://doi.org/10.62383/bilangan.v3i2.469

Mediana, N. L., Funa, A. A., & Dio, R. V. (2025). Effectiveness of inquiry-based learning (IBL)
on improving students’ conceptual understanding in science and mathematics: A meta-
analysis. International Journal of Education in Mathematics, Science and Technology,
13(2), 532-552. https://doi.org/10.46328/ijemst.4769

Nityasanti, N., Laila, A., Saida, A., Baharudin, Hanafi, M., & Yasin, M. (2025). 21st century
learning: A research analysis of numeracy literacy trends among students. IJORER:
International ~ Journal of Recent Educational Research, 6(1), 264-277.
https://doi.org/10.46245/ijorer.v6i1.726

OECD. (2022). PISA 2022 Results.

Pangestika, R. R., Ratnaningsih, A., Susandi, A., & Cahyaningsih, U. (2025). Strategi penguatan
literasi dan numerasi siswa di SD Kabupaten Purworejo. Kalam Cendekia: Jurnal llmiah
Kependidikan, 13(2), 771-778. https://doi.org/10.20961/jkc.v13i2.94847

Purpura, D. J. (2010). Informal number-related mathematics skills: An examination of the
structure of and relations between these skills in preschool.

Qablan, A., Alkaabi, A., Aljanahi, M. H., & Almaamari, S. A. (2024). Inquiry-based learning:
Encouraging exploration and curiosity in the classroom. IGI Global Scientific Publishing,
1-12. https://doi.org/10.4018/979-8-3693-0880-6.ch001

Rahayu, W. A., & Subekti, P. (2025). mplementation of “E-Lens” inquiry-based learning game
to improve literacy and numeracy skills. Jurnal lImiah Pendidikan, 44(3), 510-522.
https://doi.org[10.21831/cp.v44i3.76930

Riwanda, M., & Nindiasari, H. (2025). The effectiveness of the inquiry learning model based
on real-life contexts on the mathematical understanding of grade 10 students in
trigonometry. Jurnal Prinsip Pendidikan Matematika, 8(1), 59-70.
https://doi.org/10.33578/prinsip.v8i1.290

Sam, R. (2024). Systematic review of inquiry-based learning: Assessing impact and best
practices in education. F1000 Research, 1-12.
https://doi.org/10.12688/f1000research.155367.1

Sektiwulan, A., Novaliyosi, & Nindiasari, H. (2024). Penerapan model pembelajaran terhadap
kemampuan literasi numerasi siswa: Systematic literature review. SIGMA: Jurnal
Pendidikan Matematika, 16(4), 285-295. https://doi.org/10.26618/sigma.v16i2.15620

Setiawan, B., Muharani, I. N., Arifin, M. Z., & Ardianto, D. (2024). Problematic numerical
literacy in elementary schools: Systematic literature review. Inventa : Jurnal Pendidikan
Guru Sekolah Dasar, 8(1), 55-65. http://jurnal.unipasby.ac.id/index.php/jurnal_inventa

Sihombing, K. M., Harefa, I., Situmorang, S. A., & Siregar, B. H. (2025). Peningkatan
pemahaman konsep matematika siswa pada materi teorema pythagoras melalui
pendekatan realistic mathematics education berbantuan alat peraga papan triple
pythagoras. Jurnal Cendekia: Jurnal Pendidikan Matematika, 9(1), 223-236.
https://doi.org/10.31004/cendekia.v8i3.3794

Situmeang, J. C. (2025). Hubungan antara persepsi siswa terhadap model pembelajaran
Realistic Mathematics Education (RME) berbantuan GeoGebra dengan kemampuan
literasi numerasi siswa SMP. Jurnal Kajian Teori Dan Praktik Pendidikan, 6(3), 182-194.
https://ejurnals.com/ojs/index.php/jktpp

Sriyono, Susanti, L. R. R., Hudaidah, & Yadi, F. (2024). enerapan inquiry-based learning (IBL)
dalam pembelajaran matematika China dan drill and practice Indonesia di Sekolah Dasar
Jakarta International School. Jurnal Pendidikan Dasar, 8(4), 1028-1045.
https://doi.org/10.36088/fondatia.v8i4.5539

Sugiyono. (2023). Metode penelitian kuantitatif, kualitatif, dan r&d (Vol. 11, Issue 1). Alfabeta.

Suryaningsih, T., Nisa, K., Widiyanto, R., Latip, A. E., & Siron, Y. (2025). Enhancing elementary

Page | 51


https://doi.org/10.62383/bilangan.v3i2.469
https://doi.org/10.46328/ijemst.4769
https://doi.org/10.46245/ijorer.v6i1.726
https://doi.org/10.20961/jkc.v13i2.94847
https://doi.org/10.4018/979-8-3693-0880-6.ch001
https://doi.org/10.21831/cp.v44i3.76930
https://doi.org/10.33578/prinsip.v8i1.290
https://doi.org/10.12688/f1000research.155367.1
https://doi.org/10.26618/sigma.v16i2.15620
http://jurnal.unipasby.ac.id/index.php/jurnal_inventa
https://doi.org/10.31004/cendekia.v8i3.3794
https://ejurnals.com/ojs/index.php/jktpp
https://doi.org/10.36088/fondatia.v8i4.5539

Inquiry Learning and Numeracy

students’ numeracy skills through the concrete pictorial abstract (CPA) approach.
Journal of Integrated Elementary Education, 5(1), 224-236. https://doi.org/10.21580/
jieed.v5i1.2538

Susanta, A., Susanto, E., Rusnilawati, Sumardi, H., & Ali, S. R. B. (2025). Literacy skills through
the use of digital STEAM-inquiry learning modules: A comparative study of urban and
rural elementary schools in Indonesia. Journal of Mathematics, Science and Technology
Education, 21(4), 1-18. https://doi.org/10.29333/ejmste/16170

Utami, A. D., Sa’dijah, C., Rufiana, I. S., Kharis, M., Putri, N. R., & Aminudin, M. (2025). 21st
century learning transformation: Systematic review literacy-numeracy enhancement
strategies senior high school students. Kontinu: Jurnal Penelitian Didaktik Matematika,
9(2), 190-207.

Waruwu, P. I. M., & Helsa, Y. (2025). Implementasi pembelajaran aktif untuk meningkatkan
keterlibatan siswa di sekolah dasar. Jurnal Arjuna: Publikasi IImu Pendidikan, Bahasa Dan
Matematika, 3(3), 255—-267. https://doi.org/10.61132/arjuna.v3i3.1942

Yaqin, A. H. (2024). Efektivitas inquiry based learning dalam meningkatkan kemampuan
literasi dan numerisasi di sekolah tingkat dasar. PGMI: Jurnal Pendidikan Guru Madrasah
Ibtidaiyah, 3(1), 29-39. https://doi.org/10.56997/pgmi.v3i1.1644

Zhou, F., & Chen, T. (2022). A hybrid approach combining AHP with TODIM for blockchain
technology provider selection under the Pythagorean fuzzy scenario. Artificial
Intelligence Review, October, 5411-5443. https://doi.org/10.1007/510462-021-10128-7

Page | 52


https://doi.org/10.21580/%20jieed.v5i1.2538
https://doi.org/10.21580/%20jieed.v5i1.2538
https://doi.org/10.29333/ejmste/16170
https://doi.org/10.61132/arjuna.v3i3.1942
https://doi.org/10.56997/pgmi.v3i1.1644
https://doi.org/10.1007/s10462-021-10128-7

