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ABSTRACT

This research aims to determine whether or not mathematical literacy skills influence students' problem-
solving abilities. The research method used is quantitative research with a regression approach. The
subjects were 64 class XI students, who were selected using cluster random sampling from a population
of 133 students. Data was obtained using the Mathematical Literacy Ability Questionnaire and
Mathematical Problem Solving Ability Test Instrument. Data were analyzed using appropriate test
statistics, namely the Chi-Square and Simple Linearity Test as prerequisite tests. Hypothesis testing is
carried out in stages: (1) Pearson's Product Moment Correlation analysis, (2) Correlation Significance
Test, and (3) Coefficient of Determination Test. After the data analysis, it was concluded that
mathematical literacy abilities (X) positively influenced mathematical problem-solving skills (Y). This
is proven by the calculation results of Sig.=0.000 < Sig.a =0.05 and the coefficient of determination value
of 0.906. This means that mathematical literacy skills strongly influence mathematical problem-solving
abilities, and the effect is 90.6%. The regression equation Y = -53.813 + 0.8189X shows that for every
additional unit of variable X, the Y value or students' mathematical problem-solving ability increases
by 0.8189.

Keywords: Correlation Analysis, Mathematical Literacy, Mathematical Problem Solving.

ABSTRAK

Penelitian ini bertujuan untuk mengetahui ada atau tidaknya pengaruh kemampuan literasi
matematika terhadap kemampuan pemecahan masalah siswa. Metode penelitian yang digunakan
adalah penelitian kuantitatif dengan pendekatan regresi. Subjek merupakan siswa kelas XI yang
berjumlah 64, yang dipilih secara cluster random sampling dari populasi berjumlah 133 siswa. Data
diperoleh menalui intrumen Angket Kemampuan Literasi Matematika dan Intrumen Tes
Kemamampuan Pemecahan Masalah Matematika. Data dianalisis menggunakan statistik uji yang
besesuaian, yaitu Uji Chi Square dan Uji Linearitas Sederhana sebagai uji prasyarat. Adapun uji
hipotesis dilakukan dengan tahapan: (1) analisis Korelasi Pearson’s Product Moment; (2) Uji
Signifikasni Korelasi, dan; (3) Uji Koefisien Determinasi. Setelah proses analisis data didapatkan
kesimpulan adanya pengaruh yang positif dari kemampuan literasi matematika (X) terhadap
kemampuan pemecahan masalah matematika (Y). Hal ini dibuktikan oleh hasil perhitungan nilai
Sig.=0,000 < Sig.a =0,05, dan nilai koefisien determinasi sebesar 0,906. Artinya terdapat pengaruh dari
kemampuan literasi matematika terhadap kemampuan pemecahan masalah yang kuat dan
pengaruhnya mencapai 90,6%. Adapun persamaan regresi Y =-53,813 + 0,8189X, menunjukkan bahwa
setiap penambahan satu satuan variabel X, nilai Y atau kemampuan pemecahan masalah siswa
bertambah sebesar 0,8189.

Kata kunci: Analisis Korelasi, Literasi Matematika, Pemecahan Masalah Matematika.
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Introduction

Mathematical problem solving ability is one of the competencies that students in
Indonesia want to achieve through the mathematics learning process at school
(Suryani et al., 2020; Willia et al., 2020; Winata & Friantini, 2018). Therefore, the
condition of students' problem-solving abilities in Indonesia will continue to be a
concern for educational activists. The level of mastery of students' problem solving
abilities is generally measured using indicators from (Polya, 2014), namely: (1)
understanding the problem; (2) make plans; (3) implementing the plan, and; (4)
looking back. If viewed based on these indicators, the abilities of students in Indonesia
to this day still need to be improved through various efforts that must be taken by
mathematics teachers in schools.

There are research results that state that 73% of students have low mathematical
problem-solving abilities (Sumartini, 2016). At that time the subjects studied were
students at the Vocational High School level. Further research examining high school
students when studying material on opportunities showed that students' mastery of
the problem understanding indicator only reached 48.75% and only 40% were able to
solve the problem (Akbar et al., 2018). More recent research on the problem-solving
abilities of high school students was carried out on learning material about spatial
figures, the conclusion showed that the average score of students in implementing
problem-solving plans was only 35, and the average score of students' abilities in
interpreting problem-solving solutions was only 14.46 (Ulfa et al., 2022). The results of
the research above mean that the majority of students in Indonesia have not been able
to exceed all the indicators in the problem solving stages as determined.

On the basis of the explanation above, of course mathematics teachers in schools need
to immediately improve and look for alternative solutions to mathematics learning
problems that arise. Researchers are interested in finding out what causes the low
ability to solve mathematical problems, especially those experienced by students at the
upper secondary school level. Later, the results of this research can be used as a basis
for consideration to determine further alternative solutions.

Researchers certainly need to get more concrete data regarding the conditions
experienced by the school, both students and mathematics teachers. As a first step,
researchers conducted observations at SMA N 55 Jakarta. The data obtained by
researchers includes that 47% of students still have low problem solving abilities,
which can be seen from the final semester exam scores. If you want to make
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improvements to student learning achievement at the school, the main role of teachers
is most needed. However, as confirmed by the assumption above, before determining
alternative solutions to students' low problem-solving abilities, it must be preceded by
a process of finding out what matters can influence students' mathematical problem-
solving abilities.

In this process of finding out, we certainly cannot ignore the role of PISA (Program for
International Student Assessment), which is an international study that assesses the
quality of the education system by measuring learning outcomes that are essential for
successful life in the 21st century (Kemendikbudristek, 2023). What is measured is
reading literacy, mathematics and science literacy abilities. If we look at the 2018 PISA
results, Indonesia scored 379 points in its mathematical literacy skills, which is below
the international average score (487 points) (OECD, 2019). Meanwhile, in PISA in 2022,
Indonesia experienced an increase in ranking, namely rising 5 positions in the
mathematical literacy category (Kemendikbudristek, 2023). However, one of the
factors for this increase is also due to a decrease in scores obtained by the majority of
countries participating in PISA, namely that 82% of PISA participating countries
experienced a decrease in mathematics literacy scores (OECD, 2023). Therefore,
Indonesia's achievements in PISA 2022 cannot yet be fully described as a significant
increase in mathematical literacy skills.

Students' mathematical literacy abilities reflected in the PISA results attracted the
attention of researchers to link them to the achievements of students' mathematical
problem solving abilities, which are still part of the learning problems in Indonesia.
PISA defines mathematical literacy as an individual's capacity to think mathematically
and formulate, use and interpret mathematics to solve problems in various real-world
contexts (OECD, 2021). From this definition, it can be seen that there is a connection
between a person's mathematical literacy capacity and problem solving, where a
person's mathematical literacy capacity will be useful when he is solving problems in
the real world. Mathematical literacy itself has long been synonymous with everyday
problem solving abilities (Anwar, 2018; Hapsari, 2019; Samosir et al., 2022). So it is
important to increase students' mathematical literacy capacity to prepare them to solve
everyday problems in the real world.

Research examining the influence of the mathematical literacy movement on
improving problem solving abilities was conducted on class VIII students using
geometry test instruments (Zahroh et al, 2020). The research results show that
students who have high literacy skills can interpret and evaluate mathematical
solutions in the real world. Analysis of junior high school students' mathematical
literacy abilities in solving word problems was also carried out using instruments from
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PISA (Muslimah & Pujiastuti, 2021). The results of the analysis show that students in
the high group tend to be more able to solve story problems. The results of other
analyzes also provide the conclusion that students who are able to achieve indicators

of mathematical literacy ability can go through the stages of problem solving correctly
(Alfillaili & Iffah, 2020).

If we review the initial findings of this research, namely the low problem solving
abilities of class XI students in one of the vocational high schools, then it would be
good for us to ask the question; "Is this caused by students' low mathematical literacy
skills?" On this basis, it is necessary to conduct a study regarding the influence of
mathematical literacy skills on the problem-solving abilities of class XI students at
vocational high schools. To answer this question, it is important to conduct this
research. This research is certainly different from previous studies, the main difference
lies at the level of the subject and the material that is the object of study, namely
algebraic derivative material. The results of this research can later be used as
consideration for increasing the effectiveness of mathematics learning, especially in
line with the aim of improving students' mathematical literacy and problem solving
abilities.

Research Methods

The aim of the research to be achieved is to determine whether or not there is an
influence of mathematical literacy skills on mathematical problem solving abilities in
class XI high school students. The research method used is quantitative research with
a regression approach, namely a quantitative data analysis method that is focused on
understanding the relationship between independent and dependent variables
(Sugiyono, 2018). The independent variable in this research is mathematical literacy
ability (X), and the dependent variable is mathematical problem solving ability (Y).
The research population was students at SMA N 55 Jakarta, totaling 133 students. The
research sample was selected using cluster random sampling following the sampling
stages from (Sugiyono, 2018), namely: (1) students were formed into 4 clusters based
on study groups; (2) 2 clusters are randomly selected which will later become samples;
(3) all students in the selected cluster will become the research sample. Based on these
stages, 2 clusters were selected with a total of 64 students.

The research instruments used were the Mathematics Literacy Questionnaire and the
Mathematics Literacy Test. It has been emphasized in the introduction that
mathematical literacy capacity is closely related to problem solving abilities, therefore
this research test instrument will also be used to review the stages of problem solving
that students can go through. The test instrument used has been developed by
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referring to the PISA model mathematical literacy indicators. The research stages taken
generally follow the steps in figure 1.

Research Data Analysis

olving Ability Test l *Prerequisite tests

(normality and

) 1 linearity tests)
* The sample filled «The sample works on 7

: i - * Hypothesis testing
out a questionnaire essay questions
consisting of 36 containing material on (Pmdluc_t mome»lnt_ )
statements, which the derivatives of correlation analysis;
: algebraic functions Significance Test,

included positive and

. and; Coefficient of
negative statements

Determination Test

_/

Figure 1. Research Stages Used

Figure 1 shows that there are 3 research stages that must be passed until conclusions
are drawn, namely: filling out the mathematics literacy questionnaire; taking
mathematical problem solving ability tests, and; data analysis.

At the stage of filling out the questionnaire, the sample will fill in 36 statements, which
include positive and negative statements. Students fill in positive statements by
writing a score of 5-1, where: 5 if they strongly agree (SS); 4 if agree (S); 3 if you disagree
(KS); 2 if you disagree (TS), and; 1 if strongly disagree (STS). The negative statement
questionnaire is filled in by students by writing a score of 1-5, where: 1 if strongly agree
(5S); 2 if agree (S); 3 if you disagree (KS); 4 if you disagree (TS), and; 5 if strongly
disagree (STS). At the test stage, the sample will work on 7 essay questions containing
material on the derivatives of algebraic functions. The seven descriptive questions
used have met the criteria for validity and reliability. Next, the data collected through
filling out questionnaires and test results are analyzed.

The analysis stage begins with a normality test and linearity test as prerequisite tests
before hypothesis testing. The normality test was carried out using the Chi Square Test
with the aim of finding out whether the group data to be analyzed had a normal
distribution or not. Hypothesis used:

Ho: sample data comes from a normally distributed population

Hi: sample data does not come from a normally distributed population

The test statistic used is Chi Square with the Formula (1) (Nuryadi et al., 2017):

(oj—e;)
=Tt (1)
Information:

0; = observation frequency
e; = frequency of expectations
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The test decision is: if Y2 un: < XZapie then Hois accepted, and if xZ .t = XZpie then Hi
is accepted.

The linearity test was carried out using the Simple Linear Regression Test, which is
aimed at analyzing the influence of one independent variable, namely mathematical
literacy ability (X) on one dependent variable, namely mathematical problem solving
ability (Y). The conclusion drawn later is that the data used is linear or non-linear,
where the conclusion is based on the results of calculations using the Simple Linear
Regression Test Formula (2) (Siregar, 2015):

Y=a+bX (2)
Information:
Y = Dependent variable/problem solving ability
X =Independent variable/mathematical literacy ability
a = the magnitude of the value of Y when X =0
b = the magnitude of the change in the value of Y if X increases by one unit

After the prerequisite tests have been fulfilled, a hypothesis test can be carried out
using the following steps: (1) Pearson's Product Moment correlation analysis; (2) test
the significance of the correlation coefficient, and; (3) coefficient of determination test.

Product moment correlation analysis is carried out to find relationships and prove the
hypothesis of a relationship between 2 variables if the data for both variables is on an
interval scale, using the Formula (3) (Kartiningrum et al., 2022):

- NYXY-Y XYY
JinE x2-Cx0)2Hn Y r2-(X )%}

(3)
Information:

r = Pearson's Product Moment correlation coefficient

N = number of samples

X =raw number for variable X (mathematical literacy ability)

Y = raw number for variable Y (math problem solving ability)

Table 1. Interpretation of Correlation Coefficients

Value Interval () Interpretation
0,00-0,199 Very Low
0,20-0,399 Low
0,40-0,599 Strong Enough
0,60-0,799 Strong
0,80-1,000 Very Strong

Source: Modification (Kartiningrum et al., 2022)
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The results of the correlation coefficient calculation (r) are then converted into the

Correlation Coefficient Interpretation Table, as presented in Table 1. The correlation

coefficient significance test is used to conclude the condition of the population after

the results of the correlation coefficient calculation are known. The correlation

coefficient significance test was carried out using the t-test with the help of SPSS

software. To draw conclusions it is necessary to formulate a hypothesis:

Ho:=0; Mathematical literacy ability (X) does not significantly influence mathematical
problem solving ability (Y)

Hi:p#0; Mathematical literacy ability (X) has a significant effect on mathematical
problem solving ability (Y)

The test decision is: Ho is accepted if the calculation result of the sig.a > 0,05.

Conversely, if the sig.a < 0,05, then Ho is rejected.

The coefficient of determination test is used to find out how much the independent
variable (mathematics literacy ability) contributes to the dependent variable
(mathematical problem solving ability), and the results are in percentage form. The
coefficient of determination (KD) can be determined using the Formula (4)
(Kartiningrum et al., 2022):
KD =12 x100% 4)

KD = coefficient of determination

r = correlation coefficient

Result and Discussions

Results of the Mathematics Literacy Ability Questionnaire

The scores from the results of filling out the questionnaire by 36 samples were
calculated, and then presented in the form of interval data as presented in Table 2.

Table 2. Frequency Distribution of Mathematical Literacy Ability

Interval Class Frequency Relative Frequency
75-87 2 3%

88-100 11 17%
101-113 27 42%
114-126 14 22%
127-139 7 11%
140-152 0 0%

153-165 3 5%
) 64 100%

Based on the data in Table 2 it can be calculated; mean: 112.08; median: 109.6; mode:
107.7; variance: 262.04; standard deviation: 16.2; highest score: 164, and; lowest score:
75.
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Mathematical Test Results

The student's answer to each essay question item is corrected and given a score of 0-
10, so that from the 7 questions tested the student will get a maximum score of 70. The
test results are presented in the form of interval data as in Table 3.

Table 3. Frequency Distribution of Mathematical Problem Solving Ability

Interval Class Frequency Relative Frequency
9-17 4 6%
18-26 10 16%
27-35 16 25%
36-44 10 16%
45-53 13 20%
54-62 8 13%
63-75 3 5%
2 64 100%

Based on the data in Table 3, the average can be calculated: 38.59; median: 37.3; mode:
53.5; standard deviation: 14.30; variance: 205.56; highest score: 70, and; lowest score: 9.

Prerequisite Test Results

The prerequisite tests carried out consist of normality tests and linearity tests. The
normality test was carried out on the data from the mathematical problem solving
ability test. A summary of the normality test results using the Chi Square formula is
presented in Table 4.

Table 4. Summary of Normality Test results using Chi Square

2
Class fi x S 0; e; @
L
9-17 4 4 3,36 0,12
18-26 10 10 8,24 0,38
27-35 16 16 23,79 0,35
36-44 10 38,59 14,30 10 15,73 2,09
45-53 13 13 12,23 0,05
54-62 8 8 6,49 0,35
63-71 3 3 2,34 0,18
> 64 64 3,53
X czount 3,53
X L?able 12,59

Table 4 shows xZ,,n:=3,53 < XZapie =12, 59, so the test decision is that Ho is accepted.
The conclusion is that the data comes from a normally distributed population.
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The next prerequisite test is the linearity test, which is carried out using the Simple
Linear Regression Test: Y= a + bX. The calculation result is Y= -53.813 + 0.8189X. If
interpreted based on the correlation coefficient, a = -53, 813 means that if students do
not have mathematical literacy skills then they do not have mathematical problem
solving abilities, and b = 0.8189 means that if students experience an increase in
mathematical literacy skills by one unit then there will be an increase in their abilities.
solving mathematical problems of 0.8189 units.

Regression analysis of research data between the variable mathematical problem
solving ability (Y) and the variable mathematical literacy ability (X) produces a
regression direction of -53.813, and a constant of (0.8189) The regression is a straight
line from bottom left to top right. Or in other words, variables X and Y have a linear
relationship with the regression line equation Y =-53.813 + 0.8189X. A scatter diagram
showing variables X and Y have a linear relationship is presented in Figure 2.

Y=08189x-53813

1 0.906

Figure 2. Mathematical Literacy Skills

This regression equation means that if you do not have mathematical literacy skills
then you do not have mathematical problem solving abilities, and if there is an increase
in mathematical literacy abilities by one unit then there will be an increase in
mathematical problem solving abilities by 0.8189 units. At this stage it can be
concluded that the data on literacy abilities and mathematical problem solving abilities
are linear. The next research stage is hypothesis testing.
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Hypothesis Test Results

The first stage carried out was the correlation coefficient test using the Pearson's
Product Moment correlation test. The results of calculating the correlation coefficient
between the variables mathematical literacy ability (X) and mathematical problem
solving ability (Y), amounted to r = 0.952. The r calculation results are then converted
into the Correlation Coefficient Interpretation Table, as in Table 1 above. The
interpretation results of » = 0.952 indicate that the correlation coefficient between
variables is included in the "Very Strong" category. This shows that there is a very
strong correlation between students' mathematical literacy abilities and mathematical
problem solving abilities.

The second stage is to test the significance of the correlation coefficient using the t-test,
which is carried out using SPSS software. A summary of the t-test calculation results is

presented in Table 5.

Table 5. Correlation Significance Test Results

Unstandardized Standardized

Model Coefficient Coefficients t Sig.

B Std. Error Beta
1 (Constant) -53.813 3.805 -14.144  .000
Mathematical Literacy Ability 819 .034 .952 24.443 .000

Table 5 shows the calculation results of Sig = 0.000 < Sig ot = 0.05, so the test decision is
Ho rejected, H1 accepted. The conclusion obtained is that mathematical literacy ability
(X) has a significant effect on mathematical problem solving ability (Y). The next stage
is the coefficient of determination (KD) test. The KD calculation result is 90.6%, which
means that 90.6% of the variation in students' mathematical problem solving abilities
is determined or influenced by mathematical literacy abilities. Up to this stage, the
researcher has completed the specified research stages. Based on the results of the
normality test, it has been shown that the sample data comes from a normally
distributed population, and the results of the linearity test also show that mathematical
literacy abilities and mathematical problem solving abilities have a linear relationship.

The results of the correlation coefficient test show that there is a "Very Strong"
correlation between the independent variable (mathematics literacy ability) and the
dependent variable (mathematical problem solving ability). The results of the
correlation significance test concluded that mathematical literacy abilities had a
significant effect on mathematical problem solving abilities, which also means that the
higher the students' mathematical literacy abilities, the higher the impact on their
mathematical problem solving abilities. Furthermore, if we look at the results of the
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determination test, we get a determination value of 90.6%, which indicates that
mathematical literacy abilities have an influence or contribution of 90.6% to students'
mathematical problem solving abilities. Up to this stage, researchers have been able to
show that students' mathematical literacy skills have a significant influence on their
mathematical problem solving abilities. These results are certainly in line with
previous research which shows a correlation between literacy capacity and problem
solving ability (Abduloh et al., 2018; Mahmud & Pratiwi, 2019; Samosir et al., 2022;
Zahroh et al., 2020).

It should be noted that students' mathematical literacy abilities are not the only
variable that plays a major role in achieving problem solving abilities, there could be
other influencing factors. Meanwhile, if we look at the results of the determination test
in this research, it can be said that there are still 9.4% other factors that influence
mathematical problem solving abilities outside of mathematical literacy abilities.
Especially in this research, it could be that this is influenced by students' initial abilities
which are relatively high, especially in the material that is a prerequisite before
studying algebraic derivative material. On the other hand, it can be caused by teacher
intervention in the class which has started to implement a problem-based learning
model. This has a positive impact on students' ability to plan a solution to solve a
problem, carry out a plan, and draw conclusions. Apart from that, students'
understanding of mathematical concepts also has a positive influence on their
mathematical problem solving abilities.

Based on the results of this research, efforts to improve problem solving abilities
through increasing students' literacy capacity must still be pursued. Concrete steps
that can support improving students' mathematical literacy abilities need to be taken
by teachers, with the hope that increasing students' problem solving abilities will be
directly proportional to their mathematical literacy capacity. Ways that teachers can
use to improve mathematical literacy skills include including everyday life in the
context of the mathematics learning they undergo in class. To attract students to the
world of mathematical literacy, this can also be done through developing culture-
based literacy questions. The implementation of blended learning, which gives
students the opportunity to search for learning materials independently can also
increase student literacy (Naufal & Amalia, 2022). Of course, there are still many things
that teachers can do to improve mathematical literacy skills, which can be adapted to
the characteristics of each school.

Conclusion
Based on the results of data analysis, it has been proven that there is a significant
positive influence of class XI students' mathematical literacy abilities on their
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mathematical problem solving abilities. This is proven by the results of the hypothesis
test, through the calculation results of the value Sig = 0.000 < Sig a = 0.05, it can be
concluded that there is a significant influence. Apart from that, through a simple linear
regression test it can also be concluded that the higher a student's literacy skills, the
higher their mathematical problem solving abilities, and vice versa. Through the
determination test, it has been proven that the magnitude of the influence of
mathematical literacy skills on mathematical problem solving abilities reaches 90.6%,
which means that students’ mathematical problem solving abilities will be greatly
influenced by their mathematical literacy abilities. Evidence of a very strong
relationship between mathematical literacy abilities and mathematical problem
solving abilities which has been proven through the results of this research needs to
be taken into consideration by teachers in planning learning.
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