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Abstract: Numeracy literacy is one of the essential competencies students need
to develop to face future challenges. This research investigates the relationship
between numeracy literacy and academic achievement, self-efficacy and
academic achievement, as well as the combined influence of numeracy literacy
and self-efficacy on eighth-grade students' learning outcomes. Using a
quantitative correlational design, the study involved 198 students from a total
population of 414 at SMPN 4 Tanjungpinang, selected via stratified random
sampling. Data analysis employed Pearson’s product-moment correlation for
both simple and multiple correlation tests. The research tools included a
numeracy literacy test, a self-efficacy questionnaire, and science performance
documentation. The results showed a moderate positive link between numeracy
literacy and academic performance (r = 0.482). A very strong correlation was
found between self-efficacy and performance (r = 0.915). Moreover, the
combined relationship between numeracy literacy and self-efficacy in relation to
learning outcomes was also very strong (r = 0.957). These results highlight the
need to enhance numeracy skills in schools by applying effective teaching

strategies.

INTRODUCTION

One of the important things that can
determine the success of a nation is education.
Education encounters numerous challenges as a
result of the rapid technological advancements,
particularly in the 21st century, one of which is
improving students' ability to have global skills.
Global skills according to Hamidah et al., (2020)
involve skills of life; information and
communication technology (ICT); learning; and
various literacy. Education in Indonesia is
beginning to realize the literacy skills
importance, as shown by the National
Assessment (AN) implementation, which started
in 2021 and is a system of evaluation to assess the
education quality in all schools and madrasahs in
Indonesia, with a focus on skills of numeracy
literacy as one of the aspects measured in the AN
(Mellyzar et al., 2022). Based on 2018 PISA data,
Indonesia is in the lowest ranking, namely 74th
with a reading ability score of 371, mathematics
379, and science 396 in 71st place. The
Indonesian government continues to strive to
ensure that education in Indonesia continues to
improve by reforming various aspects of
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education, one of which is updating the
curriculum, in the form of independent
curriculum.  This  curriculum  emphasizes

developing interests and talents of students and
emphasizes skilss of numeracy literacy (Kalsum
& Sulastri, 2023).

According to Ekowati et al., (2019),
numeracy literacy refers to the skill of analyzing
and comprehending statements related to various
activities that involve symbols commonly
encountered in daily life and then expressing
these statements through both spoken and written
form. Based on the Education and Culture
Ministry, numeracy literacy refers to the skill to
identify and understand different fundamental
symbols of mathematics and numbers to address
issues faced in everyday life. It involves
analyzing information in diverse ways and using
the insights gained from this analysis to make
informed decisions. This numeracy skill
emphasizes students’ capability to use and
understand mathematics in diverse situations,
including employing mathematical reasoning,
concepts, facts, techniques, and tools to describe,
clarify, and forecast real-world events
(Puspaningtyas & Ulfa, 2020).
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Salvia et al., (2022) identified several
factors that influence students' numeracy literacy
skills, one of which is that students still have
difficulty using their abilities in everyday life.
The same thing was also found at SMPN 4,
According to interviews conducted by
researchers with teachers, the same issues were
identified, including students still having
difficulty understanding when they find terms or
language that are difficult and rarely used in
everyday life. A study by Aminah et al., (2018)
demonstrates that students who can model a
situation using writing, physical objects,
diagrams, images, symbols, and graphs still
exhibit relatively low proficiency. Based on the
results of the interview, a similar thing also
happened at SMPN 4 Tanjungpinang. The
teacher explained that students cannot still solve
various problems using numbers, and symbols
and using interpretation results to predict and
draw conclusions. This is further supported by
observations made on several students. Most
students still feel insufficient when it comes to
solving problems that involve symbols and
numbers in real-life situations. Additionally, they
are generally less capable of analyzing different
forms of information, as well as handling
prediction and problem-solving tasks. The
material that is also usually presented with
numbers, tables, symbols and diagrams is the
material on the structure and function of the body
of living things. This was also conveyed by the
interviewed teacher that the material includes
numeracy literacy as well as the structure and
function of the body of living organisms has a
low level of numeracy literacy and is quite
difficult for students to understand.

Students' numeracy literacy is strongly
connected to their self-efficacy. Self-efficacy is
essential in determining students' capacity to
actively participate in learning activities
(Toharudin et al., 2019). One way to identify
students with high self-efficacy is by observing
how they manage, execute, and resolve problems
related to their learning tasks, displaying
confidence in their ability to complete them
successfully (Bandura, 2013). If students feel
unsure of their abilities, it causes them to give up
easily in the learning process (Salsabilah &
Kurniasih, 2022). Regarding the problem of self-
efficacy, this was also found at SMPN 4
Tanjungpinang through interviews with teachers
and distributing questionnaires to students. When
the teacher asks students to give a presentation in
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front of the class, most students did not believe
that they were able to make the presentation, only
a few students were able to make presentations
and ask questions in discussions. It is also known
that students often think that they cannot learn
science and often students give up even though
the learning process has not started. According to
the results of the questionnaire conducted with
several students, they still have varying self-
efficacy. Students also still feel less confident
with the tasks they are working on.

Based on interviews with teachers,
problems related to numeracy literacy revealed
that students exhibit a wide range of learning
outcomes. Learning outcomes are the receipt of
information during the process of learning, where
the learning outcomes achievement is influenced
by internal and external factors. Learning
outcomes are an important part of learning
because they are the criteria for success in the
process of learning (Kurniawan et al., 2017).
Because there were problems that were suspected
of being related to numeracy literacy and self-
efficacy, the researcher wanted to conduct a
comprehensive analysis to examine how the
relationship between numeracy literacy and self-
efficacy impacts the learning outcomes of
students.

METHODS

This research applies a descriptive
correlational method with a quantitative
approach. The participants were students from
SMP N 4 Tanjungpinang, chosen through
stratified random sampling as suggested by
Sugiyono, (2019). Specific details regarding the
sample distribution can be found in Table 1.

Table 1. Sample of Research

Class of VIII Total of Studens
1 23
2 22
3 23
4 22
5 21
6 21
7 21
8 23
9 22
Total 198
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The data collection involved three
methods: tests to assess students’ numeracy
literacy, questionnaires to evaluate their self-
efficacy, and documentation to obtain
information on academic achievement. The
instruments for numeracy literacy and self-
efficacy were developed based on structured

question items. Details of the instruments and
their respective blueprints are presented in Table
2 Han et al., 2017) and Table 3 (Bandura, 1986).
Both the numeracy literacy test and the self-
efficacy questionnaire were confirmed to be valid
and reliable, with reliability coefficients of 0.683
and 0.897, respectively

Table 2. Numeracy Literacy Question Grid

Learning Outcomes Numeracy Literacy Question Indicator Question  Number

Indicators Level of
Questions

Students understand the Utilizing different symbols  Students have the ability to C2 1

process of identifying and numbers to address explain the meaning of

living things according problems in various real- symbols commonly used in

to their characteristics; life situations. everyday life.

the nature and The

prr]opgrtlles Odf sltqustgncles, Examine different types of ~ Students have the ability of C4 2

ghgﬁgei er‘] q (;hgmlca information (grgphs, analyzing the nutritional

metho ds’ for separating tables, char_ts,_dlagrams, value chart of coffee.

simple mixtures; the and other s!mllar

organizational system of representations). Students have the ability in ~ C4 3

life, functions, and analyzing information

abnormalities or presented in diagrams and

disorders that appear in graphs.

the organ system;

interactions between

living things and their Analyzing results to Students have the ability to C5 3

environment in designing  forecast outcomes and interpret the information

efforts to prevent and make well-informed presented

overcome climate decisions. Students have the ability of c5 4

change; and the
inheritance of traits and
the application of
biotechnology in the
surrounding
environment. Students
measure the physical
aspects they encounter
and utilize a variety of
movements and forces,
pressure, and simple

making decisions and
predicting outcomes based
on the information
presented.

machines.
Table 3. Self-Efficacy Measurement Questionnaire Grid
Number of Statements
No Indicators
Favourable Unfavourable
1  Task Difficulty Level 4 4
2 Strength of Belief 5 5
3  Broad Field of Attitude (Generality) 4 4
Total 13 13
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To assess the relationship among the
variables in the study, data analysis was
conducted using the Pearson product-moment
correlation to evaluate the connection between
numeracy literacy skills and students’ learning
outcomes, as well as the relationship between
self-efficacy and student learning outcomes.
Additionally, multiple correlation tests were
performed on the research data to examine the
combined relationship  between numeracy
literacy skills, self-efficacy, and student learning
outcomes.

FINDINGS AND DISCUSSION

1. The Relationship between Numeracy

Literacy and Learning Outcomes

Before conducting the hypothesis test, the
data were initially tested for normality to assess
whether the distribution follows a normal pattern.
The normality test was performed using the Chi-
square test. The results indicated a significance
value (sig.) > 0.050, specifically 1.000 (Table 4).
This enables us to conclude that the data follows
a normal distribution.

Table 4. Results of Normality Test with Chi-
Square

Unstandardized Residual

Chi-Square 14,5762
Df 182
Asymp. Sig. 1.000

After performing the normality test, a
correlation test was conducted using the Pearson
product-moment test. This test aimed to assess
the hypotheses and determine if there is a
relationship between numeracy literacy and
learning outcomes. The results of the correlation
test are presented in Table 5 below.
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Table 5. Results of Numeracy Literacy Correlation
Test with Learning Outcomes

Correlations

Numeracy Learning
Literation ~ Outcomes_
Numeracy Pearson 1 482"
Literation Correlati
on
Sig. (2- .000
tailed)
N 198 198
Learning Pearson 482" 1
Outcomes Correlati
on
Sig. (2- .000
tailed)
N 198 198

**_Correlation is significant at the 0.01 level (2-

tailed).

As shown in the table above, the Sig. value
is 0.000, indicating a significant relationship
between numeracy literacy and the learning
outcomes of eighth-grade students. The
calculated r value of 0.482 suggests a moderate
correlation between numeracy literacy and
student learning outcomes. Based on the
correlation coefficient value, the determination
coefficient between numeracy literacy and self-
efficacy can be calculated using the formula KD
=R2 x 100% so that the determination coefficient
value is 0.232 or 23.2%. This can be said that
learning outcomes are influenced by numeracy
literacy by 23.2% and the rest is influenced by
other variables. To see the distribution of data on
the correlation of numeracy literacy with learning
outcomes, see the graph in Figure 1.
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Figure 1. Scatter Plot Graph of Correlation of Numeracy Literacy with learning outcomes

Based on the figure, it can be observed that
the data points are distributed along an upward
diagonal line. The direction of the data
distribution that follows the upward diagonal line
indicates that the relationship between variables
is positive. This indicates that as students'
numeracy literacy increases, their learning
outcomes also improve. The study results
demonstrate a positive relationship between
numeracy literacy and the comprehension of the
structure and function of living organisms among
eighth-grade students, showing a moderate
correlation. This is in line with a study by
Rosmalah & Hur’ainun (2023), the results of the
data processing and analysis concluded that there
is a positive and significant relationship between
numeracy literacy and learning outcomes.
Additionally, A moderate-level correlation exists
between the numeracy literacy variable and the
learning outcome variable, as indicated by the
correlation coefficient value.

A positive and significant relationship
exists between numeracy literacy and learning
outcomes, suggesting that students are able to
solve problems using a variety of numbers and
make accurate, informed decisions. This follows
a study by Afandi et al., (2021) that students with
strong numeracy literacy can make informed
decisions by analyzing information presented in
various formats, such as graphs, tables, and
charts, and solving problems using different
numbers and symbols associated with basic
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mathematics. If students also have numeracy
literacy skills, they can facilitate their learning
process and work effectively, thus achieving
better learning outcomes (Fitriana & Ridlwan,
2021). In addition, it was also emphasized in the
research conducted by Rosmalah & Hur’ainun
(2023) that numeracy literacy is very important
for students to understand a world full of numbers
and data. This helps them think rationally and
systematically when making relevant decisions.
The study results showed a moderate
correlation between numeracy literacy and the
learning outcomes of eighth-grade students. This
shows that in addition to numeracy literacy,
learning outcomes are also influenced by other
factors. Some of these factors include internal
and external aspects. Some things that are
included in the internal aspect are learning
motivation, learning interest and learning
readiness. Some things that are included in the
external aspect are the conditions in the
surrounding environment. This is in line to study
by Jufrida et al., (2019), which found that factors
influencing learning outcomes are not limited to
numeracy literacy; there are several other internal
and external factors. Internal factors refer to
elements that stem from within the student and
can influence their learning outcomes. External
factors, on the other hand, are those that come
from the student's environment, such as
influences from their family. The study results
clearly stated that students with strong humeracy
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literacy skills can support the learning process,
thereby providing good learning outcomes. When
students have good numeracy literacy skKills,
students will easily understand and solve
problems related to numeracy in everyday life
and will improve student learning outcomes.

2. The Relationship between Self-Efficacy
and Learning Outcomes

Before performing the hypothesis test, the
data was assessed for normality. A normality test
using the Chi-square method was conducted to
determine if the data followed a normal
distribution. The results showed a significance
value of 1.000 (Table 6), which is greater than
0.050, indicating that the data follows a normal
distribution.

Table 6. Results of Normality Test with Chi
Square

Unstandardized Residual

Chi-Square 14.5762
Df 182
Asymp. Sig. 1.000

After the normality test was conducted, a
correlation test using the Pearson product-
moment test was performed. The purpose of this
test was to evaluate the hypotheses and determine
if there is a relationship between self-efficacy and
learning outcomes. The findings from the
correlation test are presented in Table 7 below.
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Table 7. Results of the Correlation Test of Self-
Efficacy with Learning Outcomes

Correlations

Self-Efficacy Learning
Outcomes

Self- Pearson 1 .915™
Efficacy  Correlation

Sig. (2-tailed) .000

N 198 198
Learning  Pearson .915™ 1
Outcomes

Correlation

Sig. (2-tailed) .000

N 198 198

**_ Correlation is significant at the 0.01 level (2-
tailed).

Based on the table above, the Sig. value is
0.000, leading to the conclusion that a
relationship exists between self-efficacy and the
learning outcomes of eighth-grade students. The
calculated r value of 0.915 indicates a very strong
correlation. Based on the correlation coefficient
value, the determination coefficient between
numeracy literacy and self-efficacy can be
calculated using the formula KD = R2 x 100% so
that the determination coefficient value is 0.837
or 83.7%. This can be said that learning outcomes
are influenced by self-efficacy by 83.7% and the
rest is influenced by other variables. To see the
distribution of data on the correlation of
numeracy literacy with learning outcomes, see
the graph in Figure 2.
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Figure 2. Scatter Plot Graph of Correlation of Self-Efficacy with Learning Outcomes

Based on the graphic image, it can be seen
that the data is spread along an upward diagonal
line. The direction of the data distribution that
follows the upward diagonal line indicates that
the relationship between variables is positive.
This suggests that as a student's self-efficacy
increases, their learning outcomes are likely to
improve. The findings of research conducted
reveal a significant and positive relationship
between self-efficacy and the learning outcomes
of eighth-grade students, with a very strong
correlation. This aligns with the study by
Apriliani et al., (2022), where data processing
and analysis showed a positive and a significant
correlation was found between self-efficacy and
learning outcomes. The relationship between the
self-efficacy and learning outcome variables was
identified as having a very strong correlation.

The positive and significant relationship

(2019), self-efficacy gives students resilience and
strength in facing difficult situations at school, as
well as developing an attitude of not getting
bored easily, never giving up, and not spending
too much time solving problems and schoolwork.
Students with high self-efficacy are believed to
have the ability to manage their own learning
strategies, allowing them to master various
learning tasks and easily achieve success,
ultimately enhancing their learning outcomes.
The study results revealed a very strong
correlation between self-efficacy and the learning
outcomes of eighth-grade students, indicating
that self-efficacy has a significant impact on
learning outcomes. This is because self-efficacy
is able to increase students' confidence in their
ability to complete tasks, the way they learn and
Facing challenges plays a crucial role in their
learning outcomes. This is consistent with the

between self-efficacy and student learning view expressed by Zagoto (2019), the stronger
outcomes suggests that self-efficacy can the student's self-efficacy, the more it will
influence and enhance student learning encourage students to remain calm and find

outcomes. This is because self-efficacy can help
someone in making decisions, the determination
and persistence they demonstrate in overcoming
challenges, as well as the degree of fear and
composure they experience when tackling life's
tasks. Self-efficacy also allows students to plan
actions, demonstrate new behaviors, respond
proactively and creatively, and provide solutions
to problems and challenges presented in their
lives or solve problems (Mukti & Tentama,
2019). Furthermore, emphasized by Zagoto
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solutions to the problems they have. The efforts
and perseverance that students make will produce
achievements. This self-efficacy is a positive
indicator for conducting self-assessments which
are useful for learning to know and understand
yourself and your abilities.

In addition, Self-efficacy is also closely
linked to students' confidence in their ability to
complete tasks, overcome challenges, and reach
academic goals. This belief affects how students
plan, motivate themselves, and behave during the
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learning process. This is consistent with the view who aim for academic success and high learning
of Naser et al., (2024) that self-confidence outcomes must also possess a strong sense of
supported by high self-efficacy also contributes self-efficacy in their learning process. Because
to increased student achievement. When students self-confidence can affect a person's performance
believe they can succeed, they tend to try harder and resilience in completing schoolwork. In
and study more. Students see every challenge in addition, according to Apriliani et al., (2022),
the form of assignments or exams that they face Self-efficacy is a key internal factor that can
as an opportunity to show their abilities rather significantly influence learning outcomes. Self-
than obstacles that cannot be overcome. This can efficacy is the strongest internal factor

improve students' academic abilities when they influencing learning outcomes. This is because
work hard and focus on achieving their goals. self-efficacy affects students' abilities in the
This can also be related to the opinion of learning process. In addition, self-efficacy affects
Apriliani et al., (2022) that every student needs any activity carried out by students. The study
high self-efficacy. Students with high self- results clearly indicate that when students possess

efficacy have confidence in their ability to adapt strong self-efficacy, it supports the learning
to situations and predict outcomes that align with process, leading to better learning outcomes.
their abilities. Students continue to try hard and Students are able to easily understand and
meet their needs until the end. Students with a address problems related to their daily lives,
high level of self-efficacy demonstrate a strong which in turn enhances their overall learning
motivation to learn and firmly believe in their performance.

ability to succeed in acquiring new knowledge.

Moreover, students with a high level of self- 3. Simultaneous Relationship between

efficacy are able to enjoy lessons that may be Numeracy Literacy and Self-Efficacy on

challenging for them. As a result, a student's Learning Outcomes

learning outcomes are likely to improve when The test used to determine the strength of

their self-efficacy is high. the relationship between numeracy literacy, self-
According to Bandura (1977), self-  efficacy, and learning outcomes simultaneously

confidence facilitates participation in learning  is a multiple correlation test using the F test.

activities and can affect the level of performance Decision-making in this test is based on the Sig.
and motivation. This opinion emphasizes that a F Change value. The results of the multiple

person's self-efficacy is a supporting factorinthe  correlation test are presented in Table 8.
achievements that students will achieve. Students

Table 8. Results of the Multiple Correlation Test

Model Summary”

Change Statistics

Std. Error
Adjusted R ofthe R Square
Model R RSquare  Square  Egtimate Change  F Change dfl df2 Sig. F Change

1 9572 916 915 297 916 1056.740 2 195 .000

Based on the test results, the Sig. F Change coefficient value is 0.915 or 91.5%. This can be
value is less than 0.050, specifically 0.000, said that the contribution of the two variables is
indicating a relationship between numeracy able to influence learning outcomes by 91.5%
literacy, self-efficacy, and the learning outcomes and is influenced by other factors. Based on the
of eighth-grade students. The strength of the research that has been conducted, there is a
relationship between those variables is reflected relationship between numeracy literacy and self-
in the R-value of 0.957, signifying a very high efficacy with the learning outcomes of eighth-
level of correlation. Based on the correlation grade students, characterized by a very strong
coefficient value, the determination coefficient correlation. Numeracy literacy and self-efficacy
between numeracy literacy and self-efficacy with are key factors that influence student learning
learning outcomes is calculated using the formula outcomes. Thus, teachers and students need to
KD = R2 x 100% so that the determination work together so that numeracy literacy and self-
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efficacy skills continue to increase in order to get
good learning outcomes.

Numeracy literacy is defined as the ability
to apply reasoning by analyzing and
understanding statements through activities that
involve manipulating mathematical symbols or
language (Dhena & Kua, 2023). The presence of
self-efficacy is crucial in the learning process
because it helps students who perceive
mathematical symbols and language as difficult
to understand overcome these challenges. This is
in line with the view of Faiza et al., (2024) in the
process of learning, self-confidence is very
important for students because it can help in
overcoming the idea that mathematics is difficult
and scary for students who may be less talented.
Increasing self-confidence in students is very
important because it can motivate them to
complete mathematical assignments or projects.
Students who have numeracy literacy skills tend
to be able to consider every decision made so that
they are able to analyze, solve numbers and
symbols, especially when learning science.
Therefore, a strong sense of self-efficacy is
needed to ensure that all decisions are in
accordance with expectations. This statement
aligns with the perspective of Robbins & Judge
(2015), who assert that Individuals with low
levels of self-efficacy are more likely to give up
when faced with challenges, whereas those with
high levels of self-efficacy are more likely to
persist and put in more effort to overcome
difficulties, enabling them to solve problems and
make decisions more effectively.

One of the factors that influences
numeracy literacy and self-efficacy is
environmental factors. One of the supports from
the environment is getting support from the
family. If someone has good environmental
conditions and gets support from the family, the
student's numeracy literacy and self-efficacy will
increase so that the student's learning outcomes
will also increase. This is supported by the
opinion of Khasanah & Abduh (2023), when
students possess strong numeracy literacy skills,
it positively impacts their learning outcomes.
When numeracy literacy is measured
independently with learning outcomes, the results
are in the moderate category. This is because the
measurement only looks at students' cognitive
abilities in  processing numerical and
mathematical information. However, when
numeracy literacy and self-efficacy are measured
simultaneously with learning outcomes, the
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results are very strong because self-efficacy
provides emotional and motivational
encouragement that strengthens the use of
numeracy skills in real situations. This is
supported by the opinion of Faiza et al., (2024)
which states that self-efficacy plays a role in
increasing students' courage to try, innovate, and
persist in facing challenges. Research indicates
that students with high self-efficacy are more
confident in using their numeracy skills, which
leads to improved learning performance. Further
strengthened by the opinion of Mellyzar et al.,
2022) that Numeracy literacy encompasses the
skills to understand, analyze, and use
mathematical concepts in everyday situations.
However, without confidence in their abilities
(self-efficacy), students may hesitate or be afraid
to try to solve complex problems so numeracy
literacy becomes less than optimal if not
supported by high self-efficacy. Based on the
research findings, it can be concluded that
numeracy literacy and self-efficacy are key
factors that influence student learning outcomes.
If students lack strong numeracy literacy and
self-efficacy, their learning outcomes are likely
to be low, and the learning goals set by teachers
may not be achieved.

CONCLUSION

Based on the research findings, it can be
concluded that there is a positive relationship
between numeracy literacy and the learning
outcomes of eighth-grade students, categorized
as moderate. Additionally, a positive relationship
exists between self-efficacy and the learning
outcomes of eighth-grade students, classified as
very strong. Furthermore, a positive and
significant relationship is observed between
numeracy literacy, self-efficacy, and the learning
outcomes of eighth-grade students, also
categorized as very strong.
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