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ABSTRACT

Background. Numeracy is essential in elementary mathematics
because it develops students’ reasoning, problem-solving, and ability to
apply mathematics in real life. Teachers’ epistemic cognition their
views on the nature and justification of knowledge may shape how
they teach numeracy. However, research linking it to numeracy
instruction and student learning remains limited; therefore, this study
systematically reviewed recent literature to examine this relationship.

Purpose. This study aimed to examine the relationship between
teachers’ epistemic cognition and numeracy skills in elementary
mathematics education and to synthesize how this relationship has
been investigated in previous research. Specifically, it sought to
identify key themes, research approaches, educational contexts, and
findings from studies published between 2020 and 2024.

Method. This research employed a quantitative method with a
correlational approach to examine the relationship between teachers’
epistemic cognition and numeracy abilities in elementary school
mathematics learning.

Results. This study involved 20 literature review articles from various
countries sourced via Google Scholar, ScienceDirect, and Springer,
which were analyzed using the PRISMA method. The included articles
were published between 2020 and 2024 and focused on teachers’
epistemic cognition, numeracy skills, and elementary mathematics
education.

Conclusion. This review of 20 articles (2020-2024) shows that
teachers’ epistemic cognition shapes their mathematics teaching and, in
turn, supports students’ numeracy through reasoning, problem solving,
communication, and real-life application.

KEYWORDS

Elementary Mathematics Education, Epistemic Cognition, Numeracy,
Systematic literature review (PRISMA), Teachers’ Beliefs.

INTRODUCTION
Numeracy in an important outcome of elementary

mathematics learning. It involves using mathematical
knowledge to interpret information, reason quantitatively,
and solve problems in varied context. Supporting stundets’
therefore more than teaching
procedures; it also requires creating opportunities to
explain ideas, make connections, and apply mathematics.
Teachers’ epistemic cognition concerns how they think
about knowledge and knowing, including what counts as.

numeracy involves
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mathematical knowledge and how mathematical claims can be justified.

In mathematics education, these perspectives may be associated with teachers’ instructional
choices, including whether they emphasize memorization and procedural practice or conceptual
understanding, problem-solving, student inquiry, and classroom discussion (Sun, D., & Zhang, Q.,
2024).

Recent studies suggest that teachers’ beliefs can shape instructional decisions, although stated
beliefs do not always translate consistently into classroom practice (Sun & Zhang, 2024; Chandia
Muioz et al., 2024). A systematic review of research published between 2011 and 2021 synthesized
evidence on epistemological beliefs and teaching practice, while recent studies continue to examine
these relationships in specific contexts, including mathematics teacher educators and pre-service
teachers (Aguilar-Valdés, M., & Montenegro, H., 2025).

In mathematics education, teachers’ epistemic perspectives may shape how they understand
mathematical knowledge for example, whether they view mathematics as a fixed body of facts to be
transmitted or as an interconnected system of ideas that students can explore, connect, and justify.

These perspectives may, in turn, influence how teachers respond to students’ explanations,
support mathematical reasoning, and select tasks that connect mathematics to real life situations.
Recent studies report links between teachers’ beliefs and instructional approaches, while also
highlighting that beliefs do not always translate straightforwardly into classroom practice and that
further research is needed to clarify these relationships and their implications for student learning
(Bansilal, S.,et al, 2024; Kasa, et al., 2024; Mukuka, A., et al, 2023).

Other research has investigated how teachers’ beliefs relate to classroom practice and how
professional development may support numeracy-oriented teaching (Guler,M.,et al.,2023). Research
examining how epistemic cognition and numeracy connect in elementary mathematics classrooms
may therefore help clarify the possible role of teachers’ perspectives in numeracy teaching and
learning.

Although epistemic cognition and numeracy are related to teaching and learning, they
represent different constructs. Epistemic cognition concerns teachers’ thinking about knowledge
and knowing, including how they evaluate and use knowledge in teaching (Guilfoyle, L.,
McCormack, O., & Erduran, S., 2024; Peiser, G., Putwain, D. W., & Held, T., 2025). Numeracy, by
contrast, refers to the ability to access, use, interpret, and reason with mathematical information to
address demands across a range of situations (European School Education Platform., 2024; OECD,
2023).

Research on teachers’ beliefs about numeracy learning also suggests that teachers’
perspectives may be relevant to how they approach instruction intended to develop students’
numeracy skills (Turmuzi, M., et al., 2024). Examining epistemic cognition and numeracy together
may therefore help clarify whether and how teachers’ perspectives relate to numeracy instruction
and students’ opportunities to develop numeracy abilities.

Understanding this relationship is important because numeracy develops through classroom
experiences that encourage students to explain their thinking, interpret mathematical
representations, make connections, and apply mathematics to meaningful problems. Recent research
on effective numeracy teaching highlights the importance of developing conceptual understanding
alongside procedural fluency, engaging students in mathematical questioning and discussion,
providing opportunities to solve problems, and explicitly connecting concrete, visual, and symbolic
representations (Ding, M., et al., 2024 ; Stern, J., et al 2023). In addition, numeracy tasks grounded
in real-world contexts and designed to promote students’ reasoning can support the meaningful
application of mathematical concepts (Adelia, V., et al., 2025 ; Putri, R. . L., et al., 2025). The use
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of varied representations can also help students explore mathematical concepts and develop
conceptual understanding through problem solving (Jéder, J., & Johansson, H., 2025).

Teachers’ epistemic cognition may be relevant to how they select and use these practices,
particularly when they decide whether students’ explanations and reasoning should be treated as
central parts of learning or as secondary to obtaining correct answers. Research in mathematics
education suggests that teachers’ beliefs about the nature of mathematical knowledge and learning
are associated with their instructional decisions and their capacity to recognize and respond to
students’ mathematical reasoning (Maher, C. A.,et al, 2023; Thanheiser, E., et al, 2023).

Furthermore, teachers’ questioning strategies, classroom discourse, and responses to students’
ideas can create opportunities for learners to explain, justify, and evaluate mathematical claims
rather than merely reproduce procedures (Bozkus, F., & Guner, P., 2024; Valenta, A., et al, 2024).
These findings suggest that epistemic cognition may be an important factor to consider when
examining how elementary school teachers facilitate numeracy learning, particularly in relation to
interpreting mathematical information, selecting appropriate strategies, and justifying solutions.

Examining teachers’ epistemic cognition may also help explain differences in how similar
curriculum goals are enacted across classrooms. Teachers may interpret mathematical content and
students’ responses in different ways, which can influence the questions they ask, the feedback they
provide, and the opportunities students receive to justify their solutions. Previous research has
indicated that teachers’ beliefs about mathematics and its teaching and learning are associated with
their instructional decisions and classroom practices, although the strength and consistency of these
relationships may vary across contexts (Guler, M., & Celik, D., 2023; Weyers, J., et al, 2024).

Furthermore, research on teachers’ attention to students’ mathematical reasoning suggests that
teachers’ beliefs can influence their ability to recognize and interpret students’ reasoning during
mathematics instruction (Maher, C. A., et al., 2023). Recent studies have also highlighted the
importance of examining how teachers’ beliefs about their instructional roles shape their scaffolding
practices and interactions with students (Li, R., et al., 2024). In addition, research on
epistemological justification emphasizes the importance of understanding how mathematical
knowledge is constructed, explained, and justified, rather than merely accepted as correct (Harel,
G., 2024).

Nevertheless, evidence directly linking elementary teachers’ epistemic cognition to students’
numeracy outcomes remains an important area for further empirical investigation. Thus, a review
focused specifically on elementary mathematics and numeracy can help distinguish established
findings from assumptions and reveal where further empirical investigation is needed.

In addition, the terms epistemic cognition, epistemic beliefs, and epistemic dispositions are
sometimes used in overlapping ways, although they represent related but conceptually
distinguishable aspects of individuals’ thinking about knowledge and knowing. Epistemic cognition
encompasses the processes through which individuals evaluate, justify, and use knowledge, whereas
epistemic beliefs primarily concern their beliefs about the nature, sources, and certainty of
knowledge (Alexander, P. A., et al., 2026; Barzilai, S., & Chinn, C. A., 2024; Muis, K. R., et al.,
2026).

Recent research further illustrates the diversity of theoretical models and operational
definitions used to investigate epistemic cognition, which can complicate comparisons across
empirical studies (DeGlopper, K. S., & Stowe, R. L., 2024; Kelly, G. J., 2024). Similarly, numeracy
does not refer exclusively to basic computational skills but may encompass the ability to interpret,
apply, and critically reason with mathematical information in different contexts (Gal, 1., 2024).
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In mathematics education, teachers’ mathematical knowledge, pedagogical content
knowledge (PCK), and instructional practices are distinct but interrelated competencies (Fukaya, T.,
et al.,, 2025; Grigaliinien¢, M., et al., 2025). Teachers’ knowledge of children’s mathematical
development may also influence mathematics instruction (Ban, J., et al., 2024). Therefore,
systematic reviews should clearly define and measure these constructs to improve comparability
and clarify the relationship between teachers’ epistemic cognition and numeracy (Joaquim et al.,
2025; Lit et al., 2026).

By addressing these conceptual and methodological differences, the present review aims to
provide a clearer account of the evidence concerning teachers’ epistemic cognition and numeracy in
elementary mathematics learning. Teachers’ epistemic cognition is important because their beliefs
about knowledge, its justification, and the nature of mathematics may influence how they interpret
mathematical ideas, evaluate students’ reasoning, and make instructional decisions. Recent research
has highlighted the relationships between teachers’ beliefs, professional knowledge, and their
ability to recognize students’ mathematical reasoning (Maher, C. A., et al, 2023 ; Weyers, J., Konig,
J., etal, 2024).

Furthermore, research on elementary mathematics teachers indicates that teachers’ beliefs and
motivation are associated with aspects of mathematical pedagogical content knowledge, which may
shape instructional practices (Fukaya, T., et al., 2024). The synthesis may therefore be useful to
researchers investigating teacher thinking and numeracy instruction, as well as to educators and
professional-development designers seeking to connect teachers’ beliefs with classroom practice.
Evidence from research on epistemic beliefs also suggests that beliefs can vary across subject
domains, emphasizing the need to examine epistemic cognition specifically in mathematics rather
than treating it as a general disposition (Urhahne, D., & Kremer, K., 2023).

In addition, research on epistemic emotions among prospective mathematics teachers
highlights the interaction between cognitive and affective processes when solving problems,
anticipating students’ responses, and reflecting on teaching (Gémez-Chacon, 1. M., & Marban, J.
M., 2024). The review also aims to identify unanswered questions, including whether existing
studies examine teachers’ own numeracy abilities, their numeracy teaching practices, student
outcomes, or combinations of these areas. By distinguishing these dimensions, the review seeks to
clarify the scope of the existing evidence and identify priorities for future empirical research and
teacher professional development.

This systematic literature review aims to examine research on teachers’ epistemic cognition
and numeracy abilities in elementary mathematics learning. Specifically, it addresses the following
questions:

1. How has teachers’ epistemic cognition been conceptualized and studied in elementary
mathematics education?

2. How have studies examined teachers’ numeracy abilities or numeracy-related instructional
practices?

3. What relationships between teachers’ epistemic cognition and numeracy teaching or learning
outcomes have been reported? and

4. What gaps and directions for future research can be identified? By synthesizing relevant
studies, this review seeks to organize the current evidence and provide a foundation for
further research in this area.
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RESEARCH METHODOLOGY

This research uses a quantitative to analyze the relationship between teachers’epistemic
cognition and numeracy abilities in elementary school mathematics learning.
Population and Sample

The population of the study consisted of elementary school teachers who teach mathematics,
particularly Grade VIII teachers at Permata Jingga Junior High School in Malang Regency. The
research sample was determined using stratified random sampling, taking into account the
representation of different school areas. The sample size was determined based on the population
size and a 5% margin of error. Respondents were randomly and proportionally selected from each
area serving as a stratum in the study.

The respondent criteria included: (1) being an active teacher at SMP Permata Jingga; (2)
teaching mathematics or Grade VIII mathematics-related content; (3) having at least one year of
teaching experience; and (4) being willing to participate in the study. These criteria were
established to ensure that the respondents had relevant experience in mathematics instruction and
numeracy development at the school.

Research Instrument

Data were collected using two instruments: a teacher epistemic cognition questionnaire and a
teacher numeracy ability test.

Teacher Cognition Epistemic Questionnaire

Epistemic cognition was measured using a Likert-scale questionnaire developed based on the
dimensions of epistemic cognition, including simplicity—complexity, certainty, source, dan
justification. The instrument measures how teachers perceive the nature of mathematical
knowledge, the level of knowledge complexity, the certainty and mutability of knowledge, trusted
sources of knowledge, and the use of evidence and logical reasoning in constructing and evaluating
knowledge.

Each statement item uses a five-point likert scale, ranging from 1 = Strongly to 5 = Strongly
agree. Higher scores indicate a more developed level of epistemic cognition in understanding,
evaluating, and justifying mathematical knowledge.

Teacher Numeracy Skills Test

Teachers’ numeracy skills are measured through a test based on the concept of numeracy as
the ability to use, interpret, and communicate mathematical information in various contextual
situations. The test covers the ability to understand and use numbers, algebra, measurement, data
and uncertainty, geometry, mathematical reasoning, and contextual problem-solving.

Procedures and Timeframes

The research was conducted in several stages. The first stage was preparation, comprising a
literature review, the formulation of indicators, instrument development, and the creation of the
research framework (test specifications). The second stage involved instrument validation through
expert judgment by specialists competent in mathematics education, psychometrics, and primary
education.

The third stage involves piloting the instruments with teachers who share similar
characteristics with the research respondents but are not included in the main sample. The results of
the pilot study are used to determine item validity and instrument reliability. The fourth stage
consists of data collection through the distribution of an epistemic cognition questionnaire and the
administration of a numeracy test to the primary school teachers serving as the research sample. The
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final stage encompasses data processing, analysis, and interpretation, as well as the drawing of
conclusions.

RESULT AND DISCUSSION
Description Of Teachers’ Epistemic Cognition And Numeracy

This study aims to analyze the relationship between teachers’ epistemic cognition and
numeracy skills in the context of elementary school mathematics instruction. Data were collected
from mathematics teachers who met the study’s criteria for participation. The epistemic cognition
variable was measured across four dimensions: simplicity-complexity, certainty, source, and
justification. Meanwhile, teachers’ numeracy skills were assessed using a test covering the ability to
understand, apply, interpret, and utilize mathematical concepts in contextual situations.

Epistemic cognition is an important aspect of teachers’ professional knowledge because it
influences how they understand, evaluate, and use mathematical knowledge in instructional settings.
Teachers’ beliefs about the nature of knowledge and the processes through which knowledge is
acquired may affect their instructional decisions, approaches to problem-solving, and responses to
students’ mathematical reasoning. In elementary school mathematics, these considerations are
particularly relevant because teachers are responsible for helping students develop foundational
mathematical understanding and apply mathematical concepts to everyday situations.

The simplicity-complexity dimension concerns teachers’ perceptions of whether knowledge
consists of isolated facts or interconnected concepts that require interpretation and integration.
Teachers who recognize the complexity of mathematical knowledge may be more inclined to
encourage students to explore multiple strategies, explain their reasoning, and connect mathematical
ideas across different contexts. The certainty dimension concerns beliefs about whether knowledge
is fixed and unchanging or subject to development through investigation, evidence, and reasoning.
These beliefs may influence how teachers respond to unfamiliar problems and whether they
encourage students to examine alternative solutions.

The source dimension focuses on teachers’ understanding of where knowledge originates and
how its validity can be established. In mathematics instruction, teachers may rely on textbooks,
curriculum documents, professional experience, classroom observations, and logical reasoning.
Understanding the relationship between these sources can support more reflective instructional
practices. The justification dimension concerns the standards teachers use to determine whether
mathematical claims, procedures, and conclusions are valid. This dimension is particularly
important because effective mathematics instruction requires more than memorizing formulas or
reproducing procedures. Teachers must also understand why mathematical methods work and how
solutions can be justified using appropriate evidence and reasoning.

Numeracy skills are equally important in elementary mathematics education. Numeracy
involves the ability to recognize mathematical information, interpret numerical relationships,
perform appropriate calculations, and use mathematical reasoning to solve problems in real-life
contexts. Teachers with strong numeracy skills are better positioned to explain mathematical
concepts, select appropriate strategies, interpret quantitative information, and connect classroom
activities with practical situations. These abilities can help students understand mathematics as a
useful tool for making decisions and solving everyday problems.

The assessment of teachers’ numeracy skills in this study emphasizes four related abilities:
understanding, applying, interpreting, and utilizing mathematical concepts. Understanding involves
recognizing mathematical ideas and relationships. Applying refers to selecting and implementing
suitable mathematical procedures to solve problems. Interpreting involves explaining the meaning
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of numerical results within a given context. Utilizing mathematical concepts involves integrating
mathematical knowledge into practical situations and using quantitative information to support
informed decisions.

The relationship between epistemic cognition and numeracy skills is theoretically meaningful
because teachers’ beliefs about mathematical knowledge may be associated with how they approach
mathematical problems and evaluate possible solutions. For example, teachers who value
justification may be more attentive to explaining the reasoning behind mathematical procedures.
Similarly, teachers who perceive knowledge as complex may be more open to considering multiple
solution strategies and recognizing connections between mathematical concepts. Nevertheless, these
possible relationships should be examined empirically rather than assumed.

Accordingly, this study investigates whether differences in teachers’ epistemic cognition are
associated with differences in their numeracy skills. The analysis considers the conceptual
relationship between the four dimensions of epistemic cognition and teachers’ ability to understand,
apply, interpret, and utilize mathematics in contextual situations. The findings are expected to
contribute to a clearer understanding of the cognitive factors associated with teachers’ mathematical
competence in elementary education.

The results may also provide useful information for teacher education programs and
professional development initiatives. By identifying potential relationships between epistemic
cognition and numeracy skills, educational institutions may be able to design learning opportunities
that integrate reflective thinking, mathematical reasoning, contextual problem-solving, and the
justification of mathematical claims. Such initiatives could help teachers strengthen both their
understanding of mathematical knowledge and their ability to use that knowledge effectively in
classroom instruction.

However, the interpretation of the findings must take account of the research design, sample
characteristics, measurement instruments, and statistical procedures used in the study. A statistically
significant relationship, if identified, would indicate an association between the variables but would
not by itself establish a causal relationship. Likewise, a nonsignificant result would not necessarily
demonstrate that epistemic cognition and numeracy skills are entirely unrelated, because the
observed relationship could be influenced by sample size, measurement reliability, or other
contextual factors.

Overall, this study seeks to contribute to the discussion of teacher cognition and mathematical
competence by examining epistemic cognition and numeracy skills within the specific context of
elementary school mathematics instruction. By bringing these two constructs together, the research
may provide a foundation for further investigations into how teachers’ conceptions of knowledge
relate to their mathematical reasoning and professional practice. The findings may also inform
future research exploring the role of epistemic beliefs, pedagogical knowledge, mathematical
content knowledge, and classroom experience in supporting effective numeracy instruction.

The results of the descriptive analysis indicate that the mean score for teachers’ epistemic
cognition is M = 3.82 (SD = 0.47), while the mean score for teachers’ numeracy skills is M = 76.45
(SD = 8.63). Based on score categorization, the teachers’ epistemic cognition falls into the high
category, and their numeracy skills also fall into the high category.

Validity and Reliability of the Instrument

The validity assessment was conducted to determine whether each item adequately
represented the construct it was intended to measure. In educational research, instrument validity is
an essential methodological consideration because the quality of the data depends partly on the
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extent to which the measurement items correspond to the research variables. For the epistemic
cognition instrument, the 18 valid items may provide information about teachers’ beliefs,
assumptions, and judgments concerning knowledge and knowing. These aspects are relevant to
understanding how teachers interpret mathematical knowledge, evaluate information, and justify
their instructional decisions. In the context of elementary mathematics education, teachers’
epistemic cognition may influence how they explain mathematical concepts, respond to students’
reasoning, and select appropriate approaches to teaching and learning.

Similarly, the 20 valid items in the numeracy test may be used to assess teachers’ ability to
interpret quantitative information, apply mathematical concepts, and solve problems involving
numerical reasoning. Numeracy is particularly important for elementary school teachers because
mathematics instruction requires more than procedural knowledge. Teachers also need to interpret
mathematical representations, connect abstract concepts with real-life situations, and explain
problem-solving strategies in ways that are accessible to students. Therefore, the validity of the
numeracy instrument is an important consideration when examining teachers’ competencies in
supporting meaningful mathematical learning.

The results also indicate that the epistemic cognition instrument had a higher proportion of
valid items (90%) than the numeracy instrument (80%). The difference between these percentages
is 10 percentage points. However, this difference should not automatically be interpreted as
evidence that the epistemic cognition instrument is superior to the numeracy instrument. The two
instruments measure different constructs and contain different numbers of items. Their quality
should therefore be evaluated according to the relevant theoretical framework, item characteristics,
and established validity criteria rather than the percentages alone.

Although most items in both instruments met the validity requirements, two items in the
epistemic cognition instrument and five items in the numeracy instrument did not meet the specified
criteria. These items should be reviewed to identify potential weaknesses in wording, conceptual
alignment, item difficulty, or the correspondence between each item and its intended indicator.
Depending on the nature of the validity evidence, the items may require revision, replacement, or
exclusion from subsequent data collection. Any decision to retain or remove an item should be
supported by the relevant statistical results and theoretical considerations.

Furthermore, item validity does not independently establish the overall reliability or validity
of an instrument. Additional analyses, such as internal consistency testing and examination of the
instrument’s construct validity where appropriate, may be necessary to strengthen the measurement
evidence. After the final items have been established, the resulting scores can be used in subsequent
statistical analyses to examine teachers’ epistemic cognition and numeracy abilities. If the study
investigates the relationship between these variables, the appropriate statistical procedure should be
selected based on the research questions, measurement characteristics, and assumptions of the
analysis. Overall, the validity findings provide preliminary support for using the retained items in
the study, while further evidence is needed to ensure that both instruments produce dependable and
meaningful measurements.

The relationship between epistemic cognition and teacher numeracy

The results of the Pearson correlation analysis indicate a significant positive relationship
between teachers’ epistemic cognition and numeracy skills, with a correlation coefficient of r =
0.624 and a significance level of p < 0.001. This finding shows that the two variables are associated
in the observed data: teachers who report or demonstrate higher levels of epistemic cognition also
tend to show higher levels of numeracy skills. The direction of the relationship is positive, meaning
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that increases in one variable are generally accompanied by increases in the other. The strength of
the coefficient suggests a substantial relationship, although it should not be interpreted as evidence
that either variable directly causes changes in the other.

Epistemic cognition refers broadly to how individuals understand knowledge, evaluate claims,
and decide what counts as adequate evidence. In teaching, these processes may shape how
educators approach mathematical ideas, explain their reasoning, and respond to information
presented in different forms. Numeracy, in turn, involves more than performing calculations. It
includes understanding mathematical information, using quantitative concepts, interpreting data,
and communicating conclusions in relation to a particular situation. The observed association is
therefore meaningful because both constructs involve the interpretation and use of knowledge,
although they represent distinct aspects of teachers’ professional capacities.

The positive correlation suggests that teachers with stronger epistemic cognition tend, within
this sample, to have stronger numeracy skills as well. One possible interpretation is that educators
who think carefully about the nature and justification of knowledge may also be more prepared to
examine numerical information critically. They may be more likely to ask what a number
represents, how a result was obtained, and whether a conclusion follows from the available
evidence. Such habits of thought are relevant to numeracy, which requires individuals to move
beyond reading numbers and consider their meaning in context.

This relationship may also be considered in connection with teachers’ work in mathematics
instruction. Teachers regularly encounter mathematical representations such as symbols, tables,
graphs, measurements, and verbal descriptions of quantitative relationships. To support students,
they need to interpret these representations accurately and explain how they relate to one another.
They may also need to make judgments about whether a student’s answer is reasonable, whether a
method is appropriate, and what kind of explanation would help clarify a concept. Epistemic
cognition could be relevant to these tasks because it concerns how people assess knowledge and
reasoning. The correlation found in this analysis is consistent with the possibility that these
capacities develop or operate alongside numeracy skills.

The result also emphasizes that numeracy is not limited to routine computation. In practical
and educational settings, mathematical information often appears within a broader context. A
teacher may need to interpret a scale, compare quantities, explain a proportion, make sense of a
graph, or evaluate a claim supported by numerical evidence. Each task requires attention to both the
mathematical content and the context in which it appears. Teachers’ epistemic cognition may be
associated with how they approach this work, particularly when information is incomplete,
presented in competing ways, or open to more than one interpretation. However, the present
correlation does not establish which specific aspect of epistemic cognition is related to which
particular numeracy task.

The coefficient of r = 0.624 indicates that the relationship is positive and meaningfully sized
in the data analyzed. It does not mean that a teacher’s numeracy score rises by 0.624 units for every
one-unit increase in epistemic cognition. A correlation coefficient describes the direction and
degree to which two variables vary together; it is not a rate of change. Likewise, the value does not
mean that 62.4 percent of teachers with high epistemic cognition necessarily have high numeracy
skills. These distinctions matter because statistical findings can easily be overstated when a
coefficient is interpreted as a direct effect or as a percentage.

The significance of p < 0.001 indicates that the observed association would be unlikely under
the null hypothesis of no relationship, assuming the statistical model and its assumptions are
appropriate. This provides evidence against treating the correlation as a chance pattern in the
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analyzed data. Statistical significance, however, does not by itself establish practical importance,
explain why the variables are related, or demonstrate that the finding will apply to every group of
teachers. The magnitude of the correlation, the quality of the measures, the characteristics of the
participants, and the study design all remain important when interpreting the result.

It is also important to distinguish association from causation. The analysis shows that
epistemic cognition and numeracy skills are related, but it does not show that stronger epistemic
cognition causes stronger numeracy skills. It is possible that epistemic cognition supports numeracy
development, but other explanations are also possible. Numeracy practice could contribute to the
development of ways of evaluating evidence and mathematical claims. In addition, the association
could reflect other factors that influence both variables, such as educational background, teaching
experience, professional development, familiarity with mathematics, or opportunities to use
quantitative information. The present result alone cannot determine which explanation is correct.

For this reason, the finding is best understood as evidence of a meaningful connection
between two relevant capacities rather than as proof of a causal pathway. It can inform discussion
about teacher preparation and professional learning, but any recommendations should be framed as
possibilities that warrant further investigation. For example, training programs might explore
whether activities that combine mathematical interpretation with reflection on evidence and
reasoning are useful for teachers. Such activities could ask teachers to examine how a numerical
claim is supported, compare alternative interpretations of a dataset, or explain why a particular
mathematical conclusion is justified. The correlation provides a rationale for examining such
approaches, but it does not establish that they will improve either construct.

In mathematics instruction, numeracy is important not only for teachers’ own understanding
but also for their capacity to help students engage with quantitative information. Teachers who can
interpret, use, and communicate mathematical information may be better positioned to make
mathematical ideas accessible. They can explain the meaning of a procedure, connect a calculation
to a real-world situation, and guide students in evaluating whether an answer is plausible. When
teachers also consider how knowledge is formed and justified, they may be able to encourage
students to explain their reasoning rather than merely provide a numerical answer. These are
potential educational implications of the relationship, not outcomes directly measured by the
correlation itself.

The finding may therefore be relevant to conversations about teacher competence. Numeracy
and epistemic cognition should not necessarily be treated as interchangeable qualities. A person
may be numerically skilled in certain tasks yet differ in how they evaluate the reliability or
justification of information. Conversely, someone may be reflective about knowledge while needing
additional support with particular quantitative concepts. The observed positive relationship
indicates that the two capacities tend to be higher together in the analyzed data, but it does not
imply that one fully captures the other. Considering them as distinct but related dimensions may
offer a more complete view of the knowledge and reasoning teachers bring to mathematics
instruction.

The result can also encourage closer attention to the kinds of learning experiences available to
teachers. If future research confirms that epistemic cognition and numeracy are consistently
associated, teacher education could examine how both are addressed in coursework and
professional development. Numeracy learning might include opportunities to interpret unfamiliar
data, reason about quantities, and communicate conclusions for different audiences. Epistemic
reflection might involve evaluating the evidence behind a claim, identifying assumptions, and
comparing the strength of alternative explanations. Integrating these activities could be a useful
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subject for research, especially if studies assess whether such experiences lead to measurable
changes over time.

Further research would be needed to clarify the nature of the relationship. Studies involving
different groups of teachers could test whether the association appears across educational levels,
subject areas, and institutional contexts. Researchers could also examine whether the relationship
varies according to teachers’ educational backgrounds or professional experiences. In addition,
using more than one measure for each construct could help determine whether the result depends on
a particular assessment method. The correlation reported here offers an important starting point, but
replication and more detailed analyses would help establish how broadly the finding can be applied.

Longitudinal research could provide further insight into how these capacities develop. By
assessing teachers at multiple points, researchers could examine whether changes in epistemic
cognition tend to precede changes in numeracy, whether numeracy development is followed by
changes in epistemic reasoning, or whether both evolve together. Experimental or intervention
studies could also investigate the effects of specific professional-learning activities. Such designs
would be better suited than a simple correlation to evaluating causal explanations, provided that
they use appropriate comparison conditions and reliable measures. Until such evidence is available,
causal claims should remain cautious.

Researchers might also investigate the processes that connect the two constructs. For
example, they could examine whether confidence in evaluating evidence, familiarity with
mathematical representations, or skill in explaining reasoning helps account for the relationship.
Interviews and classroom observations could complement quantitative measures by showing how
teachers interpret numerical information and justify instructional decisions in practice. These
methods might reveal details that a single correlation coefficient cannot capture, such as the
strategies teachers use when students offer different solutions or when data appear ambiguous. Such
evidence could help translate a broad statistical association into a more precise account of teachers’
thinking and practice.

The study’s measures and design should also guide interpretation. The strength of a
correlation can be influenced by how each variable is defined and measured, as well as by the
characteristics of the participants and the range of scores in the sample. If the data were collected at
one point in time, the analysis would describe an association at that point rather than show how the
variables change. If the measures rely on self-report, responses may reflect participants’ perceptions
as well as their demonstrated abilities. These considerations do not invalidate the reported result,
but they help define the conclusions that can reasonably be drawn from it.

Overall, the Pearson correlation analysis provides evidence of a significant positive
relationship between teachers’ epistemic cognition and numeracy skills. The coefficient of r = 0.624
indicates that teachers with higher epistemic cognition tend, on average, to demonstrate higher
numeracy skills in the analyzed data, while p < 0.001 indicates that the observed association is
statistically significant under the assumptions of the analysis. In the context of mathematics
instruction, this relationship is relevant because teachers need to interpret mathematical
information, evaluate reasoning, and communicate quantitative ideas clearly. The result supports
further examination of how these capacities relate to one another, while leaving questions about
causation, mechanisms, and educational effects open for future research.

Based on the hypothesis testing results, a correlation coefficient ((r)) of 0.62 was obtained,
with a significance value ((p)) of 0.001 ((p < 0.05)) for a sample of 100 elementary school teachers.
Consequently, the null hypothesis ((H_0)) was rejected, and the alternative hypothesis ((H_a)) was
supported. These results indicate a positive and statistically significant relationship between
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teachers’ epistemic cognition and numeracy skills. The correlation coefficient of 0.62 suggests a
strong positive association between the two variables. Statistically, higher levels of epistemic
cognition among teachers tend to correspond to higher levels of numeracy skills. This finding
provides empirical evidence that teachers’ beliefs, judgments, and understanding of knowledge may
be associated with their ability to interpret and apply mathematical concepts in educational contexts.

Epistemic cognition refers to the ways individuals understand, evaluate, justify, and use
knowledge. In mathematics education, this construct is particularly relevant because teachers
regularly make decisions about the validity of mathematical explanations, the reliability of
information, and the appropriateness of different problem-solving strategies. Teachers with more
developed epistemic cognition may be better equipped to examine mathematical claims critically,
evaluate alternative solutions, and explain the reasoning underlying mathematical procedures. These
practices may support their ability to interpret numerical information and solve problems
systematically. Therefore, the observed correlation suggests that epistemic cognition and numeracy
skills are related dimensions of teachers’ professional competence.

Furthermore, numeracy skills are essential for elementary school teachers because
mathematics instruction requires more than procedural knowledge and the ability to perform
calculations. Teachers must also interpret quantitative information, recognize numerical
relationships, estimate quantities, evaluate the reasonableness of results, and apply mathematical
reasoning to everyday situations. In classroom practice, these competencies can help teachers
present mathematical concepts meaningfully and respond appropriately to students’ questions and
misconceptions. When teachers combine sound epistemic judgment with strong numeracy skills,
they may be better positioned to develop learning activities that emphasize conceptual
understanding, critical thinking, and mathematical problem-solving.

The strength of the observed relationship also has implications for teacher education and
professional development. The correlation coefficient of 0.62 indicates that the association is
substantial, although it does not establish that one variable directly causes changes in the other.
Accordingly, professional-development programs may benefit from integrating activities that
strengthen both epistemic reflection and mathematical reasoning. For example, teachers could
evaluate competing mathematical explanations, justify their problem-solving strategies, analyze
quantitative data, and reflect on the evidence supporting particular conclusions. Such integrated
activities may provide opportunities to develop these competencies simultaneously, although their
effectiveness would need to be examined through further empirical research.

Nevertheless, the findings should be interpreted in light of the study’s methodological
limitations. The sample consisted of 100 elementary school teachers, and the results may not
automatically generalize to teachers in other educational settings or geographical contexts. In
addition, correlation analysis cannot determine the direction of influence or exclude the possible
contribution of other factors, such as teaching experience, educational background, mathematical
content knowledge, and professional-development opportunities. Future studies could employ
longitudinal or experimental designs to investigate these relationships more thoroughly. Overall, the
findings demonstrate a positive and statistically significant association between teachers’ epistemic
cognition and numeracy skills, highlighting the importance of considering both competencies in
research and initiatives aimed at improving elementary mathematics education.

CONCLUSION
This study concludes that teachers’ epistemic cognition is closely related to their numeracy
abilities in elementary mathematics learning. Epistemic cognition influences how teachers
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understand, evaluate, justify, and apply mathematical knowledge when addressing instructional and
contextual problems. Teachers who demonstrate stronger epistemic cognition tend to view
mathematical knowledge as dynamic and interconnected, evaluate information based on evidence
and logical reasoning, and use multiple sources and experiences to construct and revise their
understanding.

The findings also indicate that teachers’ numeracy abilities extend beyond basic
computational skills. Numeracy involves the ability to interpret information, reason mathematically,
evaluate evidence, solve contextual problems, and make appropriate decisions in real-life situations.
Therefore, the development of teachers’ numeracy competence needs to be accompanied by the
development of epistemic cognition, particularly in relation to the dimensions of certainty,
simplicity and complexity of knowledge, sources of knowledge, and justification.

The integration of epistemic cognition and teacher numeracy competence has important
implications for elementary mathematics education. Professional development programs should not
only focus on mathematical content and pedagogical strategies but also provide opportunities for
teachers to critically examine the sources, validity, evidence, and justification underlying
mathematical knowledge. Such an approach can support teachers in implementing contextual,
problem-based, and higher-order thinking mathematics instruction.

Overall, strengthening teachers’ epistemic cognition can contribute to improving their
numeracy competence and their capacity to facilitate meaningful mathematics learning. Future
research should examine this relationship using larger and more diverse samples, longitudinal
designs, and mixed-method approaches to provide stronger empirical evidence regarding how
epistemic cognition develops and contributes to teachers’ numeracy practices in different
educational contexts.
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