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One of the goals of SDG 4 in education is to improve numeracy, which is essential for

Abstract everyday life. This study aims to examine the effects of effort, mathematics interest,
mathematics anxiety, and mathematics self-efficacy on numeracy skills. The population of
this study consisted of students from the Faculty of Economics and Business, Semarang
State University. The sampling technique employed was random sampling, with a total of 94
students. Data were collected through a questionnaire distributed via Google Form and
analyzed using descriptive statistics and multiple regression analysis. The results of the
descriptive analysis show that effort has a very high average score, indicating that students
strive to learn mathematics as much as possible. Meanwhile, numeracy skills, mathematics
interest, mathematics anxiety, and mathematics self-efficacy all have high average scores.
The regression analysis results indicate that effort and mathematics self-efficacy have a
partial influence on numeracy skills, while mathematics interest and mathematics anxiety do
not affect numeracy skills. This study suggests that students should continue to improve
their numeracy skills, as they are highly important for both professional success and
everyday life.

numeracy skills; effort; interest; anxiety; self-efficacy
Kevwords

INTRODUCTION

The vision of Sustainable Development Goal 4 (SDGs 4) is to ensure inclusive, equitable,
and quality education and promote lifelong learning opportunities for all, and education is
envisioned as a driver of development and the achievement of all SDGs (UNESCO, 2024). This
underscores the central role of education in empowering individuals and enabling sustainable
progress across multiple sectors. SDGs 4.6 calls for a substantial increase in the number of
youth and adults achieving literacy and numeracy (Murray, 2018). Achieving this target is crucial
to ensure that individuals possess the foundational skills needed to access further education,
secure employment, and participate fully in society.

Policies to support literacy and numeracy practices, lifelong learning, skills development, and
participation in the workplace, community, and further education and training are essential
(Reder et al., 2020). Such policies foster an environment where learning becomes a continuous
process, adaptable to the evolving demands of modern life. The importance of literacy and
numeracy as part of cross-sectoral reforms is evident from a social practice perspective
(Murray, 2018). This approach highlights that literacy and numeracy are not merely academic
skills but are deeply embedded in social, cultural, and economic contexts, influencing how
individuals engage with and contribute to society.

One of the skills considered essential for job success is numeracy skills (Durrani & Tariq,
2012). Employers increasingly demand strong numeracy competencies as they are vital for
decision-making, problem-solving, and productivity in the modern workforce. In general,
numeracy is the ability to access, use, interpret, and communicate quantitative information and
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ideas to participate in and manage quantitative demands in a variety of adult life situations
(OECD, 2012).

It involves understanding and applying mathematical concepts to real-world issues, ensuring
individuals can navigate complex information landscapes. Numeracy skills are the ability to
manage data and numbers to solve problems in a variety of everyday life contexts (Yustitia et
al., 2021). These skills empower individuals to make informed financial decisions, assess risks,
and critically analyze data in their daily lives.

Strong numeracy skills are crucial for job success (Durrani & Tariq, 2012; Lamb et al., 2019;
OECD, 2019). They enhance employability, open pathways to career advancement, and
contribute to national economic competitiveness. The benefits of numeracy extend beyond the
job market to our daily lives, from creating a household budget and saving for retirement to
interpreting medical information critical to our health and well-being (Brumwell & Macfarlane,
2020). Thus, numeracy is a key life skill that supports both individual and societal well-being.
Durrani & Tariq (2012a) highlighted the importance of graduates' numeracy skills and the extent
to which employers use numeracy tests in graduate recruitment. Such assessments reflect the
expectation that graduates, regardless of their field of study, possess essential quantitative
reasoning abilities.

The results of the PIAAC Cycle 1 survey in Indonesia indicate that the majority of adults
have poor literacy and numeracy skills (OECD, 2016). This presents a significant challenge for
the country’s workforce readiness and economic development, underscoring the urgent need for
comprehensive educational reforms and targeted interventions to strengthen foundational skills.

Numeracy refers to the knowledge, skills, behaviors, and attitudes required by students to
apply mathematics in various contexts, including students studying commerce, accounting, and
economics who frequently use calculations, making numeracy crucial for their learning success
(Singh et al., 2023). It enables learners to connect mathematical understanding with real-world
applications, fostering problem-solving and critical thinking abilities essential for academic and
professional achievement. Numeracy requires mathematics, which is a branch of accurate
knowledge that systematically encompasses rules, concepts, reasoning processes, and abstract
structures (Setiyani et al., 2024). A solid foundation in mathematical principles provides the tools
necessary for students to analyze quantitative information effectively and make logical
decisions. The implementation component of numeracy cannot be separated from the
mathematical content (Putra et al., 2023). Therefore, enhancing numeracy involves not only
mastering mathematical concepts but also developing the capacity to apply them flexibly and
meaningfully in diverse situations.

Students” numeracy skills can be influenced by both internal and external factors
(Trisnaningtyas & Khotimah, 2022). Internal factors include intellectual abilities, learning styles,
numerical skills, verbal skills, and non-cognitive aspects. External factors include family, social
media, school, and the social environment (Karmeliana et al., 2023). In addition, numeracy
skills are also influenced by language skills, effort, mathematics interest, mathematics anxiety,
mathematics self-efficacy, teachers’ involvement in the learning process, time spent on the
subject, and family support (Cao Thi et al., 2023).

Students in the Faculty of Economics and Business take a course in mathematical economics,
which examines how mathematics is applied to economic cases. Therefore, research is needed
to determine students’ perceptions of the importance of numeracy skills and the internal factors
that influence them. This study focuses solely on internal factors, as first-semester students
taking mathematical economics are still at the beginning of their studies, and external factors
have not yet been fully developed. The internal factors examined in this study include effort,
mathematics interest, mathematics anxiety, and mathematics self-efficacy.

LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT

Numeracy involves the flexible and goal-oriented application of basic mathematical skills
acquired through formal schooling to meet the demands of a given situation (Dion, 2014).
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Numeracy skills refer to the ability to access, use, interpret, and communicate quantitative
information and ideas in order to participate in and manage the quantitative demands of various
aspects of adult life (OECD, 2012). Numeracy skills draw on familiar mathematical domains
such as arithmetic, algebra, and geometry, as well as other general frameworks described in
broader terms. Some of these skills are foundational, focusing on learned knowledge and
procedures. These include practical skills, mathematical confidence, number understanding,
mathematics in context, and prerequisite knowledge (Steen, 2003). The principles underlying
the importance of discussions about improving students' numeracy skills are: 1) Numeracy skills
are not limited to certain aspects of life; 2) Advanced mathematical skills are not required to be
skilled in mathematics; 3) Becoming skilled in mathematics is a lifelong process; 4) Numeracy
Skills are interconnected with other higher-order skills; 5) Numeracy Skills involve interactions
with quantitative information that can be represented in various forms; 6) Beliefs and attitudes
are part of Numeracy Skills (Brumwell & Macfarlane, 2020). Other numeracy skills operate at a
higher cognitive level and represent abilities as essential and pervasive as reading and
speaking. These include interpreting data, decision making, symbol understanding, logical
thinking, and cultural appreciation (Steen, 2003).

Effort

Effort refers to the time and energy students expend to meet formal academic requirements
set by teachers and/or schools (Carbonaro, 2005). Consistent learning effort can increase
student engagement in the learning process and influence how they understand the material
being taught. Students' perceptions of the effort they put into learning can impact achievement
(Carbonaro, 2005; Dunlosky et al., 2020). Students who assess their effort positively tend to
demonstrate higher motivation and better academic outcomes. Effort has a significant positive
effect on numeracy skills (Cao Thi et al., 2023), so increasing effort in learning mathematics will
contribute to the development of more optimal numeracy skills.

Mathematics Interest

Interest is a condition or situation related to an individual’s desires or needs (Azmidar et al.,
2017). Student interest has a significant impact on learning, particularly on their attention and
goals (Azmidar et al., 2017). Students’ interest and willingness to engage with mathematics,
within the broader context of academic performance, are important to continuously develop
(Ryan et al., 2022). A strong interest in mathematics encourages persistence, motivation, and a
positive attitude toward problem-solving. Conversely, a lack of interest often results in
decreased learning motivation and lower achievement. Efforts to enhance students’ interest in
learning mathematics are a crucial mission with broad implications for both individual academic
success and the advancement of society at large (Aselebe et al., 2024). Moreover, cultivating
mathematics interest is closely linked to the development of numeracy skills, which are essential
for academic, professional, and everyday life.

Mathematics Anxiety

Anxiety refers to stress, nervousness, lack of self-confidence, and sometimes fear (Raj Acharya,
2017). Anxiety is an emotional state that arises in everyday life situations and is inseparable
from human survival (Cao Thi et al., 2023). In the academic context, anxiety is often rooted in
the fear of facing subjects, including classes, homework, and exams (Velazco et al., 2021). This
condition can reduce students’ concentration, motivation, and performance, ultimately hindering
their academic progress. Specifically, mathematics anxiety is described as a feeling of tension or
fear that interferes with an individual’s ability to manipulate numbers and solve mathematical
problems in both daily life and academic settings (Tarig & Durrani, 2012). Such anxiety
negatively impacts students’ learning processes in mathematics and even in other subjects (Cao
Thi et al., 2023). It also contributes to a lack of interest in learning mathematics, as the subject
is often associated with negative emotions by students (Aselebe et al., 2024). Anxiety is not
merely a psychological barrier to solving mathematical problems; individuals experiencing math
anxiety may also exhibit physical reactions, which in some cases can manifest as physical pain
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(Aselebe et al., 2024). Therefore, addressing and reducing mathematics anxiety is critical to
helping students build confidence, improve problem-solving abilities, and achieve better
academic outcomes.

Mathematics Self-Efficacy

Self-efficacy refers to students’ confidence and belief in their ability to complete academic tasks
(Liem et al., 2008). It is also defined as an individual’s belief in their capacity to produce a
certain level of performance when facing challenges in life (Diseth et al., 2012). The relationship
between high self-efficacy and academic achievement has been demonstrated in various
contexts (Abuya et al., 2018), where self-efficacy is understood as an individual’s assessment of
their ability to take actions that can influence the outcomes of events or situations affecting
their lives. Strengthening self-efficacy is therefore considered an important step in improving
students’ academic performance. The relationship between mathematics self-efficacy and
student performance, although varying in reported correlation sizes, often depends on the type
of self-efficacy measures used (Multon et al., 1991). Mathematics self-efficacy is also influenced
by factors related to the structure of the educational system (Schulz, 2005), as well as students’
prior experiences, motivation, and support from teachers and peers. Altogether, mathematics
self-efficacy not only affects students’ achievement but also shapes their persistence, resilience,
and willingness to engage with challenging mathematical tasks.

From the description above, the hypothesis in this study is
H1 : Effort has a positive impact on numeracy
H2 : Mathematics interest has a positive impact on numeracy
H3 : Mathematics anxiety has a negative impact on numeracy
H4 : Mathematics self efficacy has a positive impact on numeracy

Effort

Mathematics

Interest \
Mumeracy
Mathematics |__———— — _Skills

Anxiaty
Mathematics
salf-efficacy
Figure 1,
Model Test

METHODS

The population of this study was 136 first-semester Accounting Education students. Random
sampling was used, with 94 students selected. Data collection was conducted using a
questionnaire via Google Forms. The questionnaire was tested for validity and reliability. The
validity test used Pearson's product-moment correlation, where a statement item is considered
valid if the sig value is <0.05. Conversely, if the sig value is >0.05, the item is considered invalid.
Numeracy Skills were measured using 9 statements, Effort was measured using 5 statements,
Mathematics Interest was measured using 4 statements, Mathematics Anxiety was measured
using 6 statements, and Mathematics Self-Efficacy was measured using 5 statements. The
validity test results showed a sig level <0.05, indicating that all statement items were valid.
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Reliability testing using Cronbach's Alpha aims to measure the internal consistency of an
instrument by examining how strongly the items relate to each other in measuring the same
construct. The result is a reliability coefficient with a value between 0 and 1, with a higher value
indicating greater reliability. An instrument is considered reliable if the Cronbach's Alpha value is
Table 1.
Reliability Test

>0.70 or higher. Based on the reliability test, a Cronbach's Alpha value > 0.70 indicates that all
variables are reliable.

Data analysis used descriptive analysis and multiple regression analysis. Classical assumption
tests were used to verify whether the model met the Best Linear Unbiased Estimator (BLUE)
criteria, including normality, linearity, multicollinearity, and heteroscedasticity tests. Hypothesis
testing used the t-test.

RESULTS AND DISCUSSION

Descriptive analysis is used to describe, summarize, and explain collected data, thereby
facilitating an understanding of the basic characteristics of a phenomenon without making
generalizations. The descriptive analysis includes measures such as the minimum value,
maximum value, mean, and standard deviation.

Table 2.
Descriptive Statistics

The results of the descriptive analysis from 94 respondents show that the average numeracy
skill score is 36.1596, categorized as high, indicating that students view numeracy skills as
important for all areas of expertise as well as for everyday life. The average student effort score
is 21.8936, categorized as very high, suggesting that students consider effort to be highly
important in solving mathematical problems. The average mathematics interest score is
14.3191, categorized as high, demonstrating that students have a strong interest in learning
mathematics. The average mathematics anxiety score is 21.9681, categorized as high,
indicating that students still experience considerable levels of anxiety in learning mathematics.
Meanwhile, the average mathematics self-efficacy score is 19.5319, categorized as high,
showing that students have strong confidence in their ability to solve mathematical problems.

The normality test used in this study is the Kolmogorov-Smirnov test. This test is used to
determine whether a set of data originates from a normally distributed population. The
decision-making criterion is that if the significance value (p-value) is greater than 0.05 (a=0.05),
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then the data are normally distributed; conversely, if it is less than 0.05, then the data are not
normally distributed.

Table 3.
Mormality Test (Kolmogorov-Smirnov Test)

Based on the Kolmogorov-Smirnov test, a sig. value of 0.200 > 0.05 indicates that the data
are normally distributed.

Linearity analysis in a regression model is used to determine whether there is a significant
linear relationship between the independent and dependent variables, or to verify whether the
model specifications fit the data. This test is an essential prerequisite for conducting analyses
such as correlation and linear regression, ensuring that the model’s assumptions are met.
Based on the ANOVA table, the linearity test is considered valid if the significance value for
linearity is < 0.05, or if the significance value for deviation from linearity is > 0.05. In this study,
linearity is assessed using significance values; if sig < 0.05, the model's assumption of linearity
is satisfied.

Table 4.
Linierity Test

A multicollinearity test is used in multiple regression analysis to detect high correlations or
strong linear relationships between two or more independent variables in the model. The
purpose of this test is to ensure that the regression model is free from multicollinearity, which
can lead to unstable regression coefficients and misleading interpretations. Multicollinearity is
commonly assessed using the Variance Inflation Factor (VIF) and tolerance values, which can
be obtained from regression analysis software such as SPSS. A high VIF value (greater than
10) or a low tolerance value (less than 0.1) indicates the presence of multicollinearity.

Table 5.
Multicollinearity Test

The multicollinearity test results show that all VIF values are less than 10 and all tolerance
values are greater than 0.1, indicating that there is no multicollinearity among the variables.

The heteroscedasticity test is a classical assumption test in regression analysis that aims to
determine whether there is inequality in the variance (a measure of data dispersion) of the
residuals across observations in a regression model. A good regression model should be free
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from heteroscedasticity, as its presence can reduce the efficiency of parameter estimation and
compromise the reliability of statistical test results. The Glejser test is one method used to
detect inequality in residual variances by regressing the independent variables against the
absolute values (ABS) of the residuals from the main model and then examining their
significance. If the significance value is greater than 0.05, heteroscedasticity is absent; if it is
less than 0.05, heteroscedasticity is present, indicating that the regression model may not be
valid as a forecasting tool. Based on the Glejser test results, all variables have significance
values greater than 0.05, indicating the absence of heteroscedasticity.

Multiple linear regression analysis is a statistical technique used to model and examine the
relationship between one dependent variable and two or more independent variables in order to
predict the value of the dependent variable. This technique aims to determine both the direction
and magnitude of the influence of each independent variable on the dependent variable, as well
as to predict the dependent variable when the values of the independent variables are known.
Based on the multiple regression analysis, the following results were obtained.

NS = 15.733 + 0.385E — 0.287MI — 0.012MA + 0.838MSE + e

Table 6.
Regression Analysis

Based on Table 6, the results can also be used to test the hypotheses. Hypothesis testing is
assessed using the significance (sig) value, where if sig < 0.05, H, is rejected and H, is
accepted. The first hypothesis test shows a t-value of 2.756 with a sig of 0.007, indicating a
positive influence of effort on numeracy skills. The second hypothesis test shows a t-value of
-1.673 with a sig of 0.098, indicating that mathematics interest does not significantly influence
numeracy skills. The third hypothesis test shows a t-value of -0.146 with a sig of 0.807,
indicating that mathematics anxiety does not significantly influence numeracy skills. The fourth
hypothesis test shows a t-value of 5.553 with a sig of 0.000, indicating a positive influence of
mathematics self-efficacy on numeracy skills.

The regression equation for the first hypothesis shows a positive coefficient of 15.733 with a
t-value of 2.756 and a significance level of 0.007. This indicates that effort has a positive effect
on numeracy skills: the greater the effort, the better the students' numeracy skills. This finding is
consistent with Cao Thi’'s (2023) which also demonstrates that effort positively influences
numeracy skills. Furthermore, the descriptive analysis shows that students’ effort falls into the
very high category, indicating that they consistently strive to learn mathematics in order to
improve their numeracy skills.

The regression equation for the second hypothesis shows a negative coefficient of -0.287
with a t-value of -1.673 and a significance level of 0.098, indicating that mathematical interest
does not affect numeracy skills. This finding contradicts Cao Thi (2023), who found that
mathematical interest has a positive effect on numeracy skills. However, it is consistent with
(Ginne et al., 2024), whose results show that learning interest has no significant effect on
understanding mathematical concepts. Weak conceptual understanding makes it difficult to
apply mathematics in real-world contexts, thereby hindering the improvement of numeracy
skills. The descriptive analysis also reveals that students’ mathematical interest is categorized
as high, yet it does not translate into enhanced numeracy skills.
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The regression equation for the third hypothesis shows a negative coefficient of -0.012 with a
t-value of -0.146 and a significance level of 0.807, indicating that mathematical anxiety has no
effect on numeracy skills. This finding is inconsistent with Cao Thi (2023), who reported that
mathematics anxiety negatively affects numeracy skills. However, it aligns with Ningsih (2019),
whose study found that mathematics anxiety does not have a significant effect on working
memory, and therefore does not influence numeracy skills. Based on the descriptive analysis,
mathematics anxiety falls into the high category, yet it does not impact numeracy skills.

The regression equation for the fourth hypothesis shows a positive coefficient of 0.838 with a
t-value of 5.553 and a significance level of 0.000, indicating that mathematical self-efficacy has
a significant positive effect on numeracy skills. This finding is consistent with Cao Thi (2023),
who also reported that mathematical self-efficacy positively affects numeracy skills. Based on
the descriptive analysis, mathematical self-efficacy falls into the high category, suggesting that
higher self-efficacy contributes to improved numeracy skills.

CONCLUSION

Numeracy skills in this study used students' perceptions of the importance of numeracy
skills. The conclusion of this study is that effort and mathematics self-efficacy have a significant
influence on numeracy skills. Meanwhile, mathematics interest and mathematics anxiety do not
affect numeracy skills. Suggestions for further research could include experimental research
where there is a threat used to improve numeracy skills. A limitation of this study is that it only
used new students in accounting education, which could actually be conducted more widely
across all study programs in the Faculty of Economics and Business.
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