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Abstract

Numeracy skills are the abilities to manage data and numbers to solve problems in various contexts of everyday life. However,
numeracy skills of prospective elementary school teachers have not been satisfactory. One of the factors that influence
numeracy skills is self-efficacy. Therefore, this study aims to investigate to what extent is the effect of self-efficacy on numeracy
skills of prospective elementary school teachers. The type of this study was correlational research. In addition, the research
population was prospective teachers in universities throughout Surabaya with a minimum accreditation of B for the bachelor’s
programme of elementary school teacher education. Furthermore, the samples were selected using proportional cluster
random sampling, resulting in 293 prospective teachers or college students from the bachelor’s programme of elementary
school teacher education. Apart from that, the research instruments consisted of a numeration test and a self-efficacy
questionnaire developed in a standardised manner. In addition, the applied analysis was a simple linear regression test with r-
product moment. The results showed that (1) there was a positive relationship between self-efficacy and numeracy skills of
prospective elementary school teachers and (2) the effect of self-efficacy on numeracy was 20.1%. This indicated that 20.1% of
the contribution to numeration skills of prospective elementary school teachers is influenced by self-efficacy, while the
remaining 79.9% is influenced by other factors not examined in this study. This study provides information on the characteristics
and patterns of the relationship between self-efficacy and numeracy skills of elementary school teachers.
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1. Introduction

Numeracy is the mathematical ability needed in the 21st century. Numeracy skills are the
abilities to manage data and numbers to evaluate statements based on certain contexts (Cassen
et al., 2018; Lange, 2003; Robson, 2010). In line with this, Steen (2003) argues that numeracy
skills are related to the ability needed to interpret numbers, in which numbers play an
important role in solving problems in everyday life, such as shopping or using public
transportation. Numeracy is defined as the ability to access, use, interpret and communicate
mathematical information and ideas in order to engage in and manage the mathematical
demands for a range of situations in adult life (OECD, 2019). In addition, numeracy skills can
train the ability to reason, interpret data and identify information (Sellars, 2018).

Furthermore, numeracy skills have an important role in developing the self-capacity of
elementary school students in understanding the role of mathematics related to the concept of
numbers to solve everyday problems (Ghazali, 2020; Millet et al., 2004; Robson, 2010). The
importance of numeracy skills can be seen in the following example. A sophomore elementary
school student learns the concept of multiplication of integers — three times two is six. The
multiplication result is always the same even though the problem is replaced with two times
three. However, the meaning will be different when it is given the context of taking medication.
The rules of taking medicine three times two and two times three can have different meanings.
Students who understand the concepts and have good numeracy skills will be able to explain
the reasons for the different effects of drug absorption. Another example in a different situation
is that a school will hold a farewell tour for class VI students. The participants are 118 people. If
the capacity of the provided minibus is 35 people, then how to make the minibus cost more
efficient? In this problem, students learn to realise that although the result of 118 divided by 35
is 3.37, for that purpose, it requires at least four minibuses. In this context, the concept of
rounding numbers is not used. To make costs more efficient, the capacity of the fourth minibus
must be chosen according to the needed seats and a minibus with a capacity of 35 should not
be used.

Apart from that, studies on numeracy skills have been widely carried out. For example, a
study conducted by Mahmud and Pratiwi (2019) indicated that the numeracy skills possessed by
34 grade IV students in Bandung concerning solving unstructured problems are not satisfactory.
Those students had difficulty in making a settlement strategy. In addition, Nahdi et al. (2020)
conducted a descriptive study on 60 prospective teachers at Majalengka University. The results
showed that prospective teachers with high abilities may solve problems related to numeracy.
Meanwhile, prospective teachers with moderate and low abilities did not show good
performance. Furthermore, Callingham et al. (2015) carried out a case study in which the results
indicated that teachers in remote areas of Tasmania did not recognise the complexity of
numeracy. Therefore, they proposed the urgency of numeracy. Apart from that, a preliminary
study conducted by researchers on 30 students of elementary school teacher education at
UNIPA Surabaya indicated that the numeracy skills of those students were in the low category.
Only 25% of them were able to answer the given questions correctly. The most obvious
difficulty was analysing and making inferences regarding the given context. This phenomenon
attracts researchers’ attention to carry out further study. Prospective elementary school
teachers with high ability can identify, find or access some mathematical information relevant
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to the purpose, involve using known mathematical procedures and rules and develop opinions
about that information. However, there are some errors in communicating according to the
content based on its interpretation results. Prospective elementary school teachers with low
ability have been able to identify, find or access some mathematical information relevant to the
goal. Still, they have not been able to involve procedures and develop opinions about the
information (Yustitia et al., 2021).

Numeracy skills are not only a mathematical ability but also skills and confidence in handling
and interpreting quantitative data. Apart from that, self-efficacy is an important factor in the
process of solving mathematical problems (Tariq et al., 2013). Self-efficacy is one part of the
social cognitive theory that affects someone’s motivation and learning achievement (Garvis &
Pendergast, 2016). Self-efficacy may influence students in formulating information and
interpreting mathematical problems (Arslan & Yavuz, 2012; Ozgen, 2013; Zhu & Chiu, 2019).
Differences in self-efficacy between students may affect their learning outcomes. High self-
efficacy may make students motivated to solve problems. In line with that, the results of a study
conducted by Cheema (2018) show that there is a positive relationship between self-efficacy
and mathematical literacy of secondary school students in Greece.

Besides, studies on teachers’ self-efficacy have also been widely carried out. The results of
several studies even indicate that teachers’ self-efficacy may affect the success of students’
learning process in secondary schools (Gerde et al., 2018; Maher et al., 2014; Skaalvik et al.,
2015). Teachers’ self-efficacy will affect the quality of the learning process, student success and
personal satisfaction of the teacher itself. Self-efficacy can be considered one of the important
factors that may be used as the basis for teachers’ psychological success, including personal
achievement, commitment to achievement and satisfaction with performance (Blomeke et al.,
2020). However, there are no adequate reports on how much influence self-efficacy has on
numeracy skills.

Therefore, this study is intended to provide more understanding of numeracy skills,
specifically those concerning the government programme in improving the numeracy skills of
elementary school students and to become a reference for solving problems of students and
prospective teachers’ difficulty in numeracy. Self-efficacy has been widely considered in various
countries as a factor that determines the success of students in mastering the expected
competencies. However, numeracy skills are still a new focus in the research of mathematics
education.

Based on the elaboration aforementioned, the researchers conclude that there has been no
study specifically revealing the characteristics and patterns of the relationship between
numeracy skills and self-efficacy for prospective elementary school teachers. Therefore, this
study aims to determine to what extent is the effect of self-efficacy on numeracy skills of
prospective elementary school teachers.

2. Methods

2.1. Research design
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This study was a quantitative correlational research. Furthermore, the type of method
applied is ex post facto. In other words, researchers did not directly control the independent
variable because the event had occurred (Creswell, 2012). Furthermore, the research design
employed in this study is shown in Figure 1.

Figure 1. Research design

The variables in this study consisted of one independent variable, namely self-efficacy (X),
and one dependent variable, namely numeracy skills (Y).

2.2. Population and samples

This study was conducted in the even semester of the 2020/2021 academic year from
February to May 2021. The research population consisted of prospective teachers in universities
throughout Surabaya with a minimum accreditation for the bachelor programme of elementary
school teacher education. Furthermore, samples were selected using the proportional cluster
random sampling. This technique allowed researchers to obtain a sample size that was
proportional to the total population. Specifically, the total population in this study was 611
prospective elementary school teachers. After using the Slovin formula, the sample size for this
study was 293 respondents, as shown in Table 1, for more detailed information.

Table 1. Distribution of the research population and samples

No. Universities Population Samples

1 State University of Surabaya 209 110

2 PGRI Adi Buana University of Surabaya 245 106

3 Nahdatul Ulama University of Surabaya 82 58

4 Muhammadiyah University of Surabaya 75 19
Total 611 293

2.3. Instruments of data collection

The data collection in this study was carried out using a questionnaire and a test. The
guestionnaire was used to obtain data concerning self-efficacy. Meanwhile, the test was used to
obtain data concerning the numeracy skills possessed by prospective elementary school
teachers. For this reason, the research instruments were a numeracy test and a mathematics
self-efficacy questionnaire developed in a standardised manner. Therefore, the employed
research instruments must be valid and reliable.

The numeracy test consisted of seven items in the form of essay questions developed by the
researchers based on numeracy indicators. The validity of the test had been examined using
logical validity, namely expert validity. The experts who examined the validity of this test were
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two mathematics education lecturers and one language lecturer. In addition to using the logical
validity test, this test was also verified for empirical validity by trailing this test on batch 2018
students, totalling 83 participants. To measure the validity of this test, the researchers
employed the product—-moment correlation technique by utilising Statistical Package for the
Social Sciences (SPSS) 23.0 software. This numeracy test is declared valid if the value of the
correlation coefficient is greater than the value of the r-table. Meanwhile, in examining the
reliability of this test, researchers applied Cronbach’s alpha by utilising SPSS 23.0 software. If the
value of Cronbach’s alpha is >0.60, the numeracy test can be declared reliable. The results of the
product-moment correlation indicated that seven items were valid, while the result of
Cronbach’s alpha analysis indicated a score of 0.610. Therefore, the numeracy test was
considered a valid and reliable instrument.

In this study, researchers also utilised the mathematics self-efficacy questionnaire consisting
of 13 statement items. The questionnaire was constructed from Albert Bandura’s theory and
based on the dimensions of self-efficacy. This questionnaire was adapted from a questionnaire
proposed by May (2009). The validity of this questionnaire had been examined using logical
validity, namely expert validity, in which the expert was a linguist. In addition to using the logical
validity test, this questionnaire was also verified for empirical validity by trailing this
guestionnaire on batch 2018 students, totalling 83 participants. To measure the validity of this
guestionnaire, the researchers employed the product—-moment correlation technique by
utilising SPSS 23.0 software. This questionnaire is declared valid if the value of the correlation
coefficient is greater than the value of the r-table. Furthermore, in examining the reliability of
this questionnaire, researchers applied Cronbach’s alpha by utilising SPSS 23.0 software. If the
value of Cronbach’s alpha is >0.60, this questionnaire can be declared reliable. The results of the
product—-moment correlation indicated that of 13 items, 10 were valid and 3 items were invalid.
Meanwhile, the result of Cronbach’s alpha analysis indicated a score of 0.716. Therefore, this
guestionnaire was considered a valid and reliable instrument.

2.4. Data analysis

In this study, researchers carried out two types of analyses: descriptive and inferential
analyses. Descriptive analysis was conducted to describe the distribution characteristics of data
from two examined variables, namely self-efficacy and numeracy skills.

After that, the researchers applied inferential analysis. In inferential analysis, there are
several stages becoming prerequisites, namely data normality testing and data linearity testing.
The normality testing was carried out using SPSS 23.0 software with the Kolmogorov—-Smirnov
method. Meanwhile, the linearity testing was also carried out using SPSS 22, but with the test-
for-linearity method set less than 0.05. Subsequently, researchers conducted hypothesis testing
to determine the effect of self-efficacy on numeracy skills using simple linear regression
analysis.

At the initial stage, testing was conducted to determine the relationship or correlation
between self-efficacy and numeracy. The interpretation for the correlation coefficient value can
be seen in Table 2.
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Table 2. Interpretation of the correlation coefficient values

Value of R Interpretation
0.800 < ryy £ 1.000 Very high
0.600 < rxy < 0.800 High
0.400 < rxy < 0.600 Sufficient
0.200 < ryxy £ 0.400 Low
0.000 < ryy <0.200 Very low

After that, it was followed by hypothesis testing using a simple linear regression, namely
statistical t-test. To find out to what extent is the effect of self-efficacy on numeracy skills of
prospective elementary school teachers, researchers used the coefficient of determination by
utilising SPSS 23.0 software.

3. Result

In this study, researchers carried out data analysis to find out to what extent the effect of
self-efficacy on numeracy skills of prospective elementary school teachers was. For making this
data analysis easier, researchers utilised SPSS 23.0 software.

The purpose of descriptive analysis in this study was to describe the characteristics of
respondents based on each research variable, namely self-efficacy (X) and numeracy skills (Y).
The outputs of descriptive analysis using SPSS 23.0 software consisted of the minimum score,
maximum score, mean, standard deviation and variance. The results of the descriptive analysis
concerning numeracy skills can be seen in Table 3.

Table 3. Results of the descriptive analysis on numeracy skills

Maximu Std.
N Minimum m Mean deviation
Numeracy skills 293 40 94 73.23 11.119
valid N 293
(listwise)

Based on Table 3, the minimum score in the numeracy test from 293 respondents was 40,
while the maximum score was 94. For the mean and variance, they were 73.23 and 11.119,
consecutively.

Mathematics’ self-efficacy consisted of three dimensions. The first dimension is levelling with
indicators of the task difficulty and the behaviour or attitude shown in dealing with tasks. The
second dimension is strength with indicators of confidence and individual expectations of
abilities possessed. Finally, the third dimension is a generalisation with indicators of not
considering experience as an obstacle and making the experience a basis for increasing
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confidence. An overview of the mathematics self-efficacy of prospective elementary school

teachers can be seen in Table 4.

Table 4. Distribution of mathematics’ self-efficacy of

prospective elementary school teachers

Intervals Criteria Frequency Percentage
X<25.27 High 33

25.27 £ X< 34.88 Moderate 200 68.25
34.88<X Low 60 20.47

Table 4 indicates that from 293 respondents, those with high self-efficacy were 33
respondents (11.26%), those with moderate self-efficacy were 200 respondents (68.25%) and

those with low self-efficacy were 60 respondents (20.47%).

The analysis of the effect of self-efficacy on numeracy skills was carried out using a simple
linear regression test. The extent of the effect was seen from the magnitude of the coefficient
of determination. Before moving to hypothesis testing, researchers conducted a normality test
and a linearity test to examine whether the collected data in this study were normally

distributed and had a linear relationship.

The analysis for the normality test of data concerning numeracy skills was carried out using
the Kolmogorov—Smirnov test by utilising SPSS 23.0 software. The results of the analysis are

presented in Table 5.

Table 5. The results of the normality test

Numeracy skills

N
Normal parameters®? Mean
Std.
deviation
Most extreme Absolute
differences Positive
Negative

Test statistic

Asymp. Sig. (2-tailed)

293
73.23

11.119

0.060
0.041
-0.060
0.060
0.012¢

@ Test distribution is normal.

Table 5 shows that the total of respondents was 293; the score for normal parameters was
73.23; and the value of asymp. sig. was 0.012. This means that the data are normally distributed
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because the value of asymp. sig. is more than 0.05 and so Ho is accepted. In other words, the
data are normally distributed.

The data concerning numeracy skills were analysed and calculated using SPSS 23.0 software
based on the test for linearity. The results of the analysis are presented in Table 6.

Table 6. Results of the linearity test

Sum of Mean
squares df  square F Sig.

Numeracy skills Between (Combined 9,142.64 50 457132 4.612 0.000

* self-efficacy  groups ) 6
Linearity 7,239.70 1 7,239.705 73.04 0.000
5 4
Deviation
from 1’9012'94 19 100.155 1.010 0.449
linearity
Within groups 26,959.0 577 99114
33
Total 36,101.6
’ 292
79 9

Based on Table 6, the F-value in the row of deviation from linearity was 1.010 with a
significance value of 0.449. It means that the significance value is > « (0.449 > 0.05). Therefore,
Ho is accepted. In other words, the data of variable X and variable Y have a linear relationship.

Based on the normality test and linearity test, it can be considered that the obtained data are
normal and linear and that simple linear regression analysis can be used in this study. In
applying this simple linear regression analysis, researchers used SPSS 23.0 software. The results
of this analysis can be seen in Table 7.

Table 7. Output of the simple linear regression analysis

Adjusted R Std. error of
Model R R square square the estimate

1 0.4482 0.201 0.198 9.959

a Predictors: (Constant), self-efficacy.

Table 7 shows the summary of the model, such as the value of R indicates a simple correlation
between the independent variable and the dependent variable. The interpretation for this value
is that if it is closer to 1, the relationship between variables is getting closer as well. In addition,
the value of R? indicates the value of the coefficient of determination. This value is then
converted into percentage to determine the influence percentage of the independent variable
on the dependent variable. Furthermore, the value of the adjusted R? shows the effect of the
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independent variable on the dependent variable, especially if the independent variable is more
than 2.
Table 8. Results of the regression coefficient

Coefficients?®

Unstandardised Standardised
coefficients coefficients
Model B Std. error Beta t Sig.
1 (Constant) 42.066 3.694 11.389  0.000
Self-efficacy 1.036 0.121 0.448 8.544 0.000

2 Dependent variable: Numeracy skills.

Based on the results of the regression analysis presented in Table 8, the obtained constant
value was 42.066 and the value of the self-efficacy coefficient was 1.036. From these values,
researchers then made the estimated regression function, namely Y = 42.066 + 1.036X. This
means that if the value of the variable of self-efficacy increases by 1 unit, the value of the
variable of numeracy skills will increase by 1.036 units with a constant value of 42.066. The
visual representation of the effect of self-efficacy on numeracy skills is shown in Figure 2.

Numeracy

T T
0o 0z 0.4 06 0& 1.0

Self efficacy

Figure 2. Scatter diagram graph for linear regression
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In addition, the obtained value of asymp. sig. (2-tailed) was 0.000, with a = 0.05. Therefore,
because 0.000 is < 0.05, Ho is rejected, meaning that self-efficacy has a significant positive effect
on the numeracy skills of prospective elementary school teachers.

In this study, researchers applied the product—-moment correlation to determine the
relationship between two variables. The results of the correlation analysis can be seen in the
results of the simple regression analysis presented in Table 7. The results of the calculation in
Table 7 show that the value of R was 0.448. It indicated that the correlation was classified in the
moderate category.

To find out to what extent the effect of self-efficacy on numeracy skills of prospective
elementary school teachers is, researchers used the coefficient of determination by utilising
SPSS 23.0 software. The results of the coefficient of determination are presented in Table 9.

Table 9. Results of the coefficient of determination

Adjusted R Std. error of
Model R R square square the estimate

1 0.4482 0.201 0.198 9.959

2 Predictors: (Constant), self-efficacy.

By considering the values presented in Table 9, the extent of the effect of self-efficacy on
numeracy skills of prospective elementary school teachers can be seen from the value of R?,
namely 0.201. In other words, the extent of the effect of self-efficacy on numeracy skills is
20.1%.

4, Discussion

The results of the descriptive analysis of the numeracy skills possessed by prospective
elementary school teachers in universities throughout Surabaya showed that the average score
was 73.23. In addition, the minimum score for the numeracy test from 293 respondents was 40,
while the maximum score was 94. From the results of the analysis of the self-efficacy
guestionnaire for prospective elementary school teachers in universities throughout Surabaya,
it was found out that 11.26% of the respondents were classified as having high self-efficacy,
68.25% of them were classified as having moderate self-efficacy and 20.47% of them were
classified as having low self-efficacy.

This study shows that self-efficacy has a positive effect on the numeracy skills of prospective
elementary school teachers. The form of the effect of self-efficacy on numeracy skills is a
positive effect, which is indicated by the positive regression value. Therefore, it can be
concluded that if the value of the variable of self-efficacy increases, the value of the variable of
numeracy skills of prospective elementary school teachers will increase as well. Conversely, if
the value of the variable of self-efficacy decreases, the value of the variable of numeracy skills of
prospective elementary school teachers will decrease as well. Furthermore, the estimated
regression function is Y = 42.066 + 1.036X, indicating that if the value of the variable of self-
efficacy increases by 1 unit, the value of the variable of numeracy skills will increase by 1.036
units with a constant value of 42.066.
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In the statistical test examining the effect of self-efficacy on numeracy skills, researchers
applied a simple regression analysis, resulting in the coefficient of determination of 20.1%. This
means that 20.1% of the contribution to the numeration skills of prospective elementary school
teachers is influenced by self-efficacy, while the remaining 79.9% is influenced by other factors
not examined in this study. This is supported by the results of a study conducted by Cheema
(2018), which showed that self-efficacy affected the mathematical literacy of high school
students in Greece with a contribution of 38%. This effect persisted even after controlling for
differences in student-related factor levels, such as age, grade, gender, parents’ educational
levels, parents’ occupation, family wealth, post-cultural sessions, availability of educational
resources at home and school-level differences.

Self-efficacy is one of the factors that influence mathematics learning achievement. In
addition, self-efficacy can be considered as self-confidence obtained from an individual’s
mentality and cognitive reception of reality, which is established by past and present
experiences and stored in the memory (Zimmerman, 2010). Therefore, those who possess high
self-efficacy believe that they can carry out the activities that should be carried out. On the
other hand, those who possess low self-efficacy can be unsure about their ability to carry out an
activity, leading to a greater affect in learning achievement. This is in line with the argument put
forward by Roberts and Hogan (2001) that those having high self-efficacy tend to expend more
effort and persist in a task because they have the belief that they will succeed in achieving goals
and vice versa. Furthermore, students with high self-efficacy may always feel optimistic in
achieving the learning goals that they have set. For this reason, they may apply independent
learning as an effort to encourage themselves to solve numeracy problems. Based on this
elaboration, the affective aspects, including self-efficacy, play an important role in supporting
the success of the cognitive aspect, namely numeracy skills.

The results of a study conducted by Cheema (2018) indicated that self-efficacy affects
learning achievement in mathematics, in which the improvement and optimisation of student
learning achievement can be realised by increasing students’ self-efficacy. Furthermore, to
improve self-efficacy, students need to be supported by improving relationships with teachers,
peers, family and the environment. The results of this study are also in line with the argument
put forward by Yildiz et al. (2019) that achievements in the past are performance experiences.
This means that good achievements may increase self-efficacy expectations, while failure may
reduce self-efficacy.

5. Conclusion

Based on the results and discussion, it can be concluded that self-efficacy has a positive effect
on the numeracy skills of prospective elementary school teachers. The extent of the effect of
self-efficacy on numeracy was only 20.1%. This indicates that the numeracy of prospective
elementary school teachers is influenced by other factors that are not examined in this study.
This study provides information on the characteristics and patterns of the relationship between
self-efficacy and numeracy skills of elementary school teachers.
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6. Suggestions

Based on the discussion and conclusion, researchers suggest that self-efficacy needs to be
considered as a supporting factor for the success of solving numeracy problems.
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