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Abstract

This study is a qualitative research. The goal is to analyze students' mathematical literacy viewed
from the learning independence. This study was conducted at SMP Negeri 2 Banyubiru with the
subjects of 6 seventh grade students in the Academic Year of 2021/2022. The research subjects
were chosen based on the results of the learning independence scale with the categories of high,
moderate, and low. The instruments of this research were mathematical literacy test, interview, and
learning independence scale. Based on the results of the analysis, it was found that subjects with
high learning independence were able to meet all indicators of mathematical literacy. Meanwhile,
subjects with moderate learning independence did not meet the indicators of reasoning and
argument, using mathematics tools, and devising strategies. Furthermore, subjects with low learning
independence were only able to meet the indicators of communication, mathematising, and using
symbolic, formal, and technical language and operations.

Keywords: Blended Learning, Independent Learning, Mathematical Literacy, PjBL, PMRI
Approach

1.0 Introduction

Mathematical literacy is an ability to learn mathematics in which the students do not only
understand the materials but also have to be able to interpret the uses and benefits in daily life.
Mathematical literacy is essential for students because it emphasizes the ability to recognize and use
basic and simple mathematical knowledge in real life rather than in school so that students with low
math skills can complete it (Rizki & Priatna, 2019).

However, students' success is not determined by their knowledge and abilities (hard skills),
but rather by the ability to manage themselves and others (soft skills) (Waluya & Esa, 2012). Hard
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skills and soft skills, including the values of mathematics in culture and character education, must
be developed simultaneously and in balance through learning (Mulyono & Lestari, 2016). One of
the soft skills in learning is learning independence. This learning independence is one of the
attitudes contained in the 2013 curriculum (Bintari, 2020).

Based on observations, there are many students who depend on their friends' answers in
doing mathematical assignments. Furthermore, students do not have the initiative to read the
material before learning mathematics. They commonly wait for the teaching materials from the
teacher instead of looking for them themselves. It means there are clearly many students with low
learning independence. If students' learning independence is low, it will affect students'
mathematical literacy. This is in line with Kholifasari et al (2020) that learning independence plays
an important role in students’ mathematical literacy. Students with learning independence are able to
solve problems well and affect their learning outcomes. Without learning independence, students
will have problems in their behavior, for instance students get shy, lack of motivation to learn, and
have bad study habits (Fahmy et al., 2018).

Furthermore, there is a need for a new and more meaningful class for the students in which
they are not too reliant on the teacher. This study uses a PjBL learning model based on PMRI
approach with blended learning system. Blended learning is a learning system that is a mixture of
face-to-face and online. Furthermore, the online learning media used in this study is Google
classroom.

Accordingly, the researchers conducted a study on mathematical literacy of independent
learning by using PjBL learning with PMRI approach based on blended learning with Google
Classroom’s assistance.

1.1 Research Problem
The problems in this study are that: (1) students’ learning independence is still low, and (2)
the learning process has not been able to foster the students’ learning independence.

1.2 Objectives of the Study

The purpose of this research is to analyze and describe mathematical literacy using learning
PjBL with PMRI approach based on blended learning assisted by Google classroom viewed from
the learning independence.

2. Review of Related Theories

This study includes several relevant theoretical studies that are used as the theoretical
foundations, namely: (1) mathematical literacy, (2) learning independence, (3) the relationship
between mathematical literacy and learning independence.

2.1 Mathematical Literacy

Mathematical literacy is a person's ability to interpret and understand mathematics, not only
understanding the concept but also its application in daily life. This is in line with Masjaya &
Wardono (2018) that in mathematics, students are not only required to be able to count but also to
reason logically and critically in solving problems. Mathematical literacy emphasizes the ability to
recognize and use the basic and simple mathematical knowledge in real life rather than in school so
that students with low math skills can complete it (Rizki & Priatna, 2019).
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2.2 Learning Independence

Learning independence or learning independently is an active learning activity that is driven
by intentions from within, aiming to master competence in overcoming a problem, with the abilities
and knowledge that people already have (Astuti, 2016). Students' learning independence in solving
mathematical problems using learning independence scale can be measured by the following
characteristics: (1) taking the initiative in learning, (2) exploring the learning needs, (3) setting the
learning goals, (4) controlling the learning methods, (5) considering the difficulties as challenges,
(6) utilizing resources related to the learning, (7) selecting and determining the appropriate learning
strategies, (8) evaluating the learning outcomes, and (9) self-concept (Wal & Aulia, 2019).

2.3 Relationship between Mathematical Literacy and Independent Learning

Low mathematical literacy is caused by the low learning independence. The learning is
teacher-centered that the students become passive (Zuldayni, 2016). In obtaining maximum learning
outcomes, it is necessary to learn awareness and preparation for each student’ learning needs
(Supratinah et al., 2015). Furthermore, learning independence is one of the attitudes contained in the
2013 curriculum (Bintari, 2020). It plays an essential role in students' mathematical literacy as
students with learning independence are able to solve problems well and affect their learning
outcomes (Kholifasari et al., 2020). This is in line with Darma et al., 2016; Murti et al., 2019) that
students with high learning independence have high problem solving abilities. Furthermore,
researches show that there is a relationship between learning independence and academic
achievement and that learning independence can be taught to the students (Kramarski & Mizrachi,
2006).

3. Research Method

This study is a qualitative research. The subjects in this study were 6 grade VII students of
SMP Negeri 2 Banyubiru in the Academic Year of 2021/2022. The subjects were selected using
purposive sampling technique. They were selected from three categories of learning independence,
namely high learning independence, moderate learning independence, and low learning
independence. The instruments in this study were learning independence scale, mathematical
literacy test, and interview. The data were collected by the documentation in the form of photos
during research in the field and interviews’ recording, the questionnaire in the form of a student
learning independence scale, the test in the form of students’ mathematical literacy test results, and
the interviews with the students.

4. Discussion

Based on the results of the learning independence scale, the subjects with the categories of high
learning independence, moderate learning independence, and low learning independence were
shown in table 4.1 below.

Table 4.1 The Categories of the Students’ Learning Independence
Category learning

independence Frequency Range
Low 5 x < 80,5
Mid 25 81<x<96,5
High 6 X >97
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Based on Table 4.1, there are 5 students with low learning independence, 25 students with moderate
learning independence, and 6 students with high learning independence. The average score of
students’ learning independence is 89 with standard deviation of 8. Thus, the score range is less
than 80.5 for the subjects with low learning independence, the range is more than or equal to 81 and
less than 96.5 for the subjects with moderate learning independence, and the range is more than 97
for subjects with high learning independence.

From the categories of the students’ learning independence, 6 subjects were chosen consisting of 2
subjects with high learning independence, 2 subjects with moderate learning independence, and 2
subjects with low learning independence. The high subjects are the ones with codes S-15 and S-35,
moderate subjects are ones with codes S-10 and S-33, and low subjects are ones with codes S-12
and S-30.

Based on the results of the interviews and mathematical literacy test, the results and discussion were
obtained and defined in the seven stages of mathematical literacy as follows.

In the communication stage, the indicator is that the students are able to understand and recognize
the problems in the questions. At this stage, subjects with high, medium, and low learning
independence categories did not face significant difficulties in recognizing and formulating
problems in questions.

In the mathematising stage, the indicator is that the students are able to change a real-world problem
in the problem into its mathematical form. At this stage, subjects with high, medium, and low
learning independence categories also did not face difficulties. The subjects can change real-world
problems into their mathematical form by replacing what is known in the problem with the
mathematical variables. It can be seen from the subject's answer in Figure 4.1 below.
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Figure 4.1 Work Result of S-33 Subject

In the representation stage, the indicator is that the students involve objects in mathematics, for
instance in the form of using formulas or pictures. At this stage, subjects with high and moderate
learning independence used mathematical objects in the form of formulas and pictures. It can be
seen from one of the subject's answers in Figure 4.2, which is the subject with the category of high
learning independence. The subject was able to illustrate the rectangular land by drawing a
rectangular shape and annotating the length which is 12 m, while the width is (4x-1) m.
Furthermore, in the interview, the subject was also able to explain the results obtained by using the
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rectangular area formula. Meanwhile, subjects with low learning independence did not involve
mathematical objects because they did not understand the steps to solve the problem.
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Figure 4.2 Work Result of S-35 Subject

In the reasoning and argument stage, the indicator is that the students are able to reason in solving
problems and conclude and check the truth of all their findings. At this stage, only subjects with
high learning independence are able to meet the reasoning and argument indicators. Subjects with
moderate learning independence were only able to reason in solving problems and providing
conclusions but did not re-examine the truth of all their findings. Meanwhile, subjects with low
learning independence are unable to reason in solving the problems. They had tendency of not
understanding the steps in working on the problems. It is proved by the results of interviews with
subjects S-30 in Table 4.1 below.

Table 4.1 Interview Results with S-30

P . | Okay, did you explain only until what is asked in your answer?

S-30 | : | Yes, ma'am.

P . | Why didn't you continue?

S-30 | : | I don't know how to do it, ma'am.

P . | Okay, there are 4 boxes of mefenafat acid, so how much does it cost?

S-30 | : | 111,000.

P - | If you model it in mathematical form, it means that there is an example, namely the

mefenafat acid.

S-30 | : | Oh...I changed acid mefenafat into f.

P : | So, what is the mathematical model of 4 boxes of mefenafatic acid?
S-30 | : | 4 boxes of mefenafat acid become 4f = 111,000.

P : | Try to continue the work again.

S-30 | : | It makes me dizzy, ma'am. | do not know how to do it.

In the stage of devising strategies for solving problems, the indicator is that the students are able to
explain strategies in solving problems and solve the problems with the correct procedure and can
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choose a good strategy in solving the problems. At this stage, the subjects with high learning
independence are able to explain the strategies in solving problems in questions well. They can also
explain the steps in answering the problems with the correct procedure. Meanwhile, the subjects
with moderate learning independence can only explain the steps in working on the problems but
cannot determine and explain the strategy in obtaining the answer. Furthermore, subjects with low
learning independence were not able to complete the explanation until the end of the problem
solving.

In the stage of using symbolic, formal, and technical language and operations, the indicator is that
the students can use mathematical models in solving problems. At this stage, subjects with high
learning independence were able to describe the use of mathematical models in solving problems in
problems very well even though there were errors in writing by S-35 during the process. However,
when the researcher re-confirmed, the subject realized his mistake and was able to explain the error
well. Similarly, subjects with moderate and low learning independence categories were also able to
explain and write well the use of mathematical models in the problems in the problem although the
explanation was still incomplete.

In the stage of using mathematics tools, the indicator is that the students use mathematical tools
such as rulers. At this stage, a subject with high learning independence used a mathematical tool in
the form of a ruler to make rectangular shapes. Besides, he also used a ruler to underline the
important conversations with the aim of making it easier to group what is asked in the questions.
Meanwhile, the subjects with moderate and low learning independence did not use any
mathematical tools.

Based on the description above, each subject based on the category, has different achievement
indicators. The following is the summary in Table 4.2 which represents students' mathematical
literacy which is viewed based on high learning independence, moderate learning independence,
and low learning independence.

Table 4.2 Summary of Students' Mathematical Literacy of Learning Independence

Category learning independence

Mathematics Literacy Indicators

High Mid Low

Communication Fulfilled Fulfilled Fulfilled

Mathematising Fulfilled Fulfilled Fulfilled
Representation Fulfilled Fulfilled Unfulfilled
Reasoning and argument Fulfilled Unfulfilled Unfulfilled
Devising strategies for solving Fulfilled Unfulfilled Unfulfilled

problems
Using symbolic, formal, and Fulfilled Fulfilled Fulfilled
technical language and operations

Using mathematics tools Fulfilled Unfulfilled Unfulfilled

Table 4.2 shows that subjects with high learning independence are able to meet all indicators of
mathematical literacy. This is in line with Agustiani et al. (2021) that students with high learning
independence can fulfill all indicators of mathematical literacy thinking process. Furthermore,
Kholifasari et al., (2020) also mentioned that students with high learning independence have a
higher mathematical literacy, students with moderate learning independence have moderate
mathematical literacy, and students with low learning independence have low mathematical literacy.
Subjects in the category of moderate learning independence were not able to meet the indicators of
reasoning and argument, devising strategies for solving problems, and using mathematics tools.
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This is in line with (Kholifasari et al., 2020) that subjects with moderate learning independence
were unable to develop strategies for problem solving.

Subjects in the category of moderate learning independence were only able to meet the indicators of
communication, mathematising, and using symbolic, formal, and technical language and operations.

5. Conclusions

Based on the results of analyzing mathematical literacy using PjBL learning with PMRI approach
based on blended learning assisted by Google Classroom in case of learning independence, it can be
concluded as follows: (1) students with high learning independence are able to meet all indicators of
mathematical literacy, (2) students with moderate learning independence are unable to meet the
indicators of reasoning and argument, devising strategies for solving problems, and using
mathematics tools, (3) students with low learning independence are only able to meet the indicators
of communication, mathematising, and using symbolic, formal, and technical language and
operations.
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