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This study aims to determine how students’ mathematical literacy is in solving math problems seen from
their learning independence. The research method used in this research is descriptive qualitative. The
subjects in this study were semester Il students at STKIP Kusuma Negara Jakarta, with 6 students, with
each category of independent learning consisting of two students. This study used researchers as key
instruments, tests to measure students’ mathematical literacy, interview guidelines, and a questionnaire to
measure student learning independence. The results of the study show that: informants with high learning
independence tend to be able to achieve all indicators of mathematical literacy. Informants with moderate
learning independence tend to be able to achieve most indicators of mathematical literacy. Still, they are
wrong in using language and symbolic operations, solving mathematical problems and using mathematical
tools. Informants with low learning independence, on the other hand, frequently had difficulty completely
interpreting the data. As a result, communication of information and problem-solving become flawed.
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INTRODUCTION

The capacity for critical thought that graduates at all educational levels must have is one of the primary
domains of 21st-century competency (Muntazhimah et al., 2021; Setiyani et al., 2022). Every person
constantly engages in thinking, which is a cognitive process that occurs continually (Mentari et al., 2018;
Setiyani et al., 2022). A scientific field that investigates numbers, measurements, geometry, algebra,
calculus, arithmetic, statistics, probability, and other topics is called mathematics. Developing abilities,
skills, and attitudes through thinking exercises is equivalent to learning mathematics (Mentari et al., 2018;
Sani, 2016; Setiyani et al., 2022). Competence in solving mathematical problems is an important
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competency that prospective teachers in learning mathematics must possess. Through learning mathematics
in the 2013 curriculum, students are required to have high-order thinking skills (Syamsuddin, 2019; Setiyani
et al., 2022). Math skills play a major role in everyday life, and strong numeracy skills are a prerequisite in
many careers (Niklas et al., 2015). Literacy is a skill that is rising to prominence in the field of education.
This competency focuses on students’ critical and problem-solving thinking skills (Astuti et al., 2018;
Hassan et al., 2015; Rachmaningtyas et al., 2022). In solving problems, students need to have reasoning
skills, design procedures and correctly use mathematical concepts according to existing problems
(Suprayitno, 2019; Rachmaningtyas et al., 2022). students are required to have high-order thinking skills
(Syamsuddin, 2019; Setiyani et al., 2022). Math skills play a major role in everyday life, and strong
numeracy skills are a prerequisite in many careers (Niklas et al., 2015). Literacy is a competency that is
becoming a trending topic in the world of education. This competency emphasizes students’ thinking
processes in solving and being critical of problems in everyday life (Astuti et al., 2018; Hassan et al., 2015;
Rachmaningtyas et al., 2022). In solving problems, students need to have reasoning skills, design
procedures and correctly use mathematical concepts according to existing problems (Suprayitno, 2019;
Rachmaningtyas et al., 2022). students are required to have high-order thinking skills (Syamsuddin, 2019;
Setiyani et al., 2022). Math skills play a major role in everyday life, and strong numeracy skills are a
prerequisite in many careers (Niklas et al., 2015). Literacy is a competency that is becoming a trending
topic in education. This competency emphasizes students’ thinking processes in solving and being critical
of problems in everyday life (Astuti et al., 2018; Hassan et al., 2015; Rachmaningtyas et al., 2022). In
solving problems, students need to have reasoning skills, design procedures and correctly use mathematical
concepts according to existing problems (Suprayitno, 2019; Rachmaningtyas et al., 2022). Math skills play
a major role in everyday life, and strong numeracy skills are a prerequisite in many careers (Niklas et al.,
2015). Literacy is a competency that is becoming a trending topic in the world of education. This
competency emphasizes students’ thinking processes in solving and being critical of problems in everyday
life (Astuti et al., 2018; Hassan et al., 2015; Rachmaningtyas et al., 2022). Included in solving problems,
students need to have reasoning skills, design procedures and use mathematical concepts correctly
according to existing problems (Suprayitno, 2019; Rachmaningtyas et al., 2022). In everyday life, math
skills play a major role and strong numeracy skills are a prerequisite in many careers (Niklas et al., 2015).
Literacy is a competency that is becoming a trending topic in the world of education. This competency
emphasizes students’ thinking processes in solving and being critical of problems in everyday life (Astuti
et al., 2018; Hassan et al., 2015; Rachmaningtyas et al., 2022). In solving problems, students need to have
reasoning skills, design procedures and correctly use mathematical concepts according to existing problems
(Suprayitno, 2019; Rachmaningtyas et al., 2022). 2015). Literacy is a competency that is becoming a
trending topic in the world of education. This competency emphasizes students’ thinking processes in
solving and being critical of problems in everyday life (Astuti et al., 2018; Hassan et al., 2015;
Rachmaningtyas et al., 2022). In solving problems, students need to have reasoning skills, design
procedures and correctly use mathematical concepts according to existing problems (Suprayitno, 2019;
Rachmaningtyas et al., 2022). In the field of education, the competency of literacy is quickly gaining
popularity. According to Astuti et al. (2018), Hassan et al. (2015), and Rachmaningtyas et al. 2022, this
competency places an emphasis on students’ critical and problem-solving thinking processes. Students must
have the ability to reason, develop methods, and apply mathematical concepts correctly in accordance with
real-world difficulties in order to solve problems (Suprayitno, 2019; Rachmaningtyas et al., 2022).
According to recent arguments, individuals must become mathematically literate in order to process,
communicate, and interpret mathematical information in a variety of contexts in order to thrive in today’s
modern society (OECD, 2012; Stacey & Turner, 2015; Genc & Erbas, 2019). Brownell (in Reys et al.,
1998; Umbara & Suryadi, 2019) asserts that because mathematics may be seen of as a system made up of
concepts, principles, and processes, the connections between these elements should be strengthened and an
emphasis placed on intellect rather than memorization. But understanding mathematics is the only subject
where thinking abilities may shift from tangible to abstract or vice versa. Implementing mathematical
problems may be broken down into three primary stages: converting verbal issue statements into
mathematical expressions, manipulating expressions, and verifying answers (Gagne, 1983; Umbara &
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Suryadi, 2019). In this case, expanding the application of mathematics in daily life is necessary (Umbara
& Suryadi, 2019).

According to the results of the Organization for Economic Cooperation and Development’s (OECD)
Program for International Students Assessment (PISA) assessment, Indonesia continues to have poor
mathematical literacy levels. The capacity to translate issues from their context into mathematical language
is strongly connected to mathematical literacy. In contemporary times, such as our own, mathematical
literacy that is connected to mathematical thinking and problem solving is also necessary (Hayati & Kamid,
2019).

Mathematical literacy “describes the content knowledge processes, and the context that is reflected in
the assessment of math problems,” and this demonstrates how children do in mathematics, according to the
2015 PISA framework (OECD, 2017; Hwang & Ham, 2021). To describe, explain, and forecast
occurrences, one must be able to think mathematically. Mathematical literacy represents this ability
(OECD, 2017; Hwang & Ham, 2021). Students may explore the abstract world of mathematics using
mathematical ideas, processes, facts, and tools. This notion of mathematical literacy emphasizes the
significance of engaging children in pure mathematics activities (reasoning mathematically; OECD, 2017,
Hwang & Ham, 2021). The PISA definition of mathematical literacy highlights the ability to construct issue
situations, apply mathematical problems, and evaluate mathematical outcomes in a range of contexts. In
other words, gaining this capability in math class requires a comprehensive experience of real-world
assignments. As a result, practicing mathematics in real-world settings (such as in personal, social,
professional, and scientific contexts) aids in developing mathematical literacy (Hwang & Ham, 2021).

People need to be mathematically literate in a variety of contexts because mathematical literacy entails
utilizing mathematics to act in real life. Mathematically literate people must be aware of the appropriate
and inappropriate uses of their knowledge to analyze situations and draw conclusions, know and use
effective problem-solving techniques, and evaluate whether the results are reasonable (Genc & Erbas,
2019). Because of this, strong learning autonomy is also necessary to promote their mathematical literacy
abilities. A person’s vision or image of himself, which is established via experience and contact with his
environment and is impacted by others who are seen to be significant, is known as learning independence.

To make students literate in mathematics, we first prepare prospective teachers (students) who are also
literate in mathematics. Traditionally, college classrooms have been where lecturers teach and students are
expected to listen and learn without much participation. However, over the last two decades there has been
more focus on student engagement and a trend to transform college classrooms to promote dynamic student-
centered learning (Stanberry & Payne, 2023). Today, the university’s mission is not only to cultivate experts
in various professions but also to cultivate independent lifelong learners. Over the last decade, independent
learning and pedagogies that seek to encourage learner autonomy have become increasingly relevant
(Hockings et al., 2018). Independent learning is a key feature of university education (Chau & Cheng,
2010). The way students use repetitive methods to control their own learning is understood as independent
learning (Cukurova et al., 2018). This is due, at least in part, to the growing demand for so-called ‘21st-
century skills’ and self-learning opportunities to develop students’ skills to better prepare them for the future
(Kholmuratovich, 2020). One of the important conditions for the organization of the educational process in
the preparation of specialists according to modern requirements is the activation of student self-educational
activities (Kirschner, 2017: Kholmuratovich, 2020). The current Covid-19 pandemic has significantly
impacted various aspects of life, including in the education sector. This has brought various policy changes
and updates to be implemented quickly and precisely, one of which is the application of online learning
through applications such as Google Classroom, Zoom, Edlink, and so on which can be used to support
online learning, likewise ,STKIP, Kusuma Negara students who are also implementing online learning to
support the government in reducing and breaking the chain of the spread of Covid-19. In online learning,
student learning independence is very much needed (Yuliati & Saputra, 2020). Edlink, and so on, which
can be used to support online learning, likewise with STKIP Kusuma Negara students who are also
implementing online learning to support the government in reducing and breaking the chain of the spread
of covid-19. In online learning, student learning independence is very much needed (Yuliati & Saputra,
2020). Edlink, and so on which can be used to support online learning, likewise with STKIP Kusuma Negara
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students are also implementing online learning to support the government in reducing and breaking the
chain of the spread of covid-19. In online learning, student learning independence is very much needed
(Yuliati & Saputra, 2020).

LITERATURE REVIEW

Mathematical Literacy

Five basic competencies—problem solving, communication, connection, reasoning, and mathematical
representation—are outlined by the National Council of Mathematics Teachers. According to Edward et al.
(2000) and Rachmaningtyas et al. (2002), the five are compiled into a mathematical literacy ability series.
Researchers’ conceptions of mathematical literacy vary but often overlap, ranging from informal
mathematics that just requires basic arithmetic skills to formal mathematics that calls for higher order
thinking abilities. While some researchers claim that mathematical literacy entails the formal application
of mathematics to real-world contexts and that doing so causes a high level of mathematical knowledge and
competence (e.g., Gellert, Jablonka, & Keitel, 2001; Hope, 2007; Jablonka, 2003; Pugalee, 1999), others
contend that it only requires a basic understanding of mathematics to enable people to make better decisions
both personally and as citizens in problem situations. According to the PISA 2000 assessment, the word
“literacy” refers to the capacity to apply mathematical knowledge and abilities to real-world situations
rather than only acquiring them for academic purposes. (OECD2000, P. 50). According to PISA 2000,
mathematical literacy is the ability to recognize and comprehend mathematics’s function in society.

For PISA 2006, mathematical literacy was redefined to refer to a person’s ability to recognize and
comprehend the function that mathematics serves in society, to form defensible conclusions, and to apply
and engage with mathematics in ways that meet their needs as productive, compassionate, and reflective
citizens. (OECD2006, P. 72) For the 2012 Framework, the definitions were once again amended
(OECD2013a), however the underlying constructions have not changed in any of these updates. In response
to feedback from around the world, the modifications for 2012 aimed to make the concepts underlying
mathematical literacy clearer so that they could be operationalized more transparently and more clearly
define the basic and expanding role of mathematics in contemporary society. The following is the 2012
PISA definition of formal mathematical literacy: The ability to develop, use, and comprehend mathematics
in a variety of circumstances is known as mathematical literacy. This includes mathematical reasoning and
using mathematical concepts, procedures, facts, and tools to describe, explain, and predict phenomena. It
helps individuals recognize the role that mathematics plays in the world and make the reasoned judgments
and decisions necessary for constructive, engaged, and reflective citizens. (OECD2013a, P. 25) The 2012
PISA definition of formal mathematical literacy is as follows: Mathematical literacy is an individual’s
capacity to formulate, use, and interpret mathematics in various contexts. This includes mathematical
reasoning and using mathematical concepts, procedures, facts, and tools to describe, explain, and predict
phenomena. It helps individuals recognize the role that mathematics plays in the world and make the
reasoned judgments and decisions necessary for constructive, engaged, and reflective citizens.
(OECD2013a, P. 25) The 2012 PISA definition of formal mathematical literacy is as follows: Mathematical
literacy is an individual’s capacity to formulate, use, and interpret mathematics in various contexts. This
includes mathematical reasoning and using mathematical concepts, procedures, facts, and tools to describe,
explain, and predict phenomena. It helps individuals recognize the role that mathematics plays in the world
and make the reasoned judgments and decisions necessary for constructive, engaged, and reflective citizens.
(OECD2013a, P. 25) and tools to describe, explain, and predict phenomena. It helps individuals recognize
the role that mathematics plays in the world and make the reasoned judgments and decisions necessary for
constructive, engaged, and reflective citizens. (OECD2013a, P. 25) and tools to describe, explain, and
predict phenomena. It helps individuals recognize the role that mathematics plays in the world and make
the reasoned judgments and decisions necessary for constructive, engaged, and reflective citizens.
(OECD20134, P. 25)
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All people, not only those in technical or scientific occupations, now require a more advanced level of
mathematical literacy than in the past, according to the majority of research literature and the government
consensus in support of PISA (see, for instance, Autor et al. 2003).

The 2012 definition’s first clause describes mathematical literacy as an individual capacity and upholds
the importance of work in context as previously stated. This demonstrates the intimate connection between
mathematical literacy and mathematical modeling since the development of mathematical models, their
application, interpretation, and evaluation are all crucial activities. The second statement shows that
mathematical literacy involves all facets of mathematics, both through specific mathematical ideas and
methods as well as more generalized mathematical thinking. The definition also emphasizes the practical
purpose of mathematical literacy, which is to improve comprehension of real-world occurrences and assist
good judgment in all spheres of life. This notion is not fresh. One of the studies published after the 2003
PISA results were made public (OECD2009b) quotes Josiah Quincy’s writings from 1816 regarding the
significance of “political arithmetic” for deliberately carrying out citizens’ duties. Both Stacy (in press) and
the Framework for PISA 2012 (OECD 2013a) discuss other facets of this notion.

Independent Learning

The stronger the independent learning, the more it will affect student learning independence, skills, and
learning outcomes. Independent learning is an individual’s perception or view of himself, which is shaped
by experience and interaction with the world and is influenced by people who are considered significant
(Mulyono, 2017). To study independently and feel accountable for attaining one’s objectives, one must be
self-aware (Hamka, D. & Vilmala, BK, 2019). The degree to which students may influence the selection of
learning goals, activities, and resources and learning evaluation, is known as the independence of student
learning.

Independent people are capable of making responsible decisions about what and when they wish to
study. According to this viewpoint, realizing the need for change is the first crucial step before students
may build their own learning strategies. Students lack desire to alter their approach or break old patterns
until they notice these needs and wants shifting (Virginia, Louise, 2007). According to Johnson (2009),
independent learning allows students to use their preferred multiple intelligences to develop their gifts and
study in a way that suits their learning preferences and speed. Independent learning and self-understanding’
go hand in hand. Students have a personality type known as “self-organizing” or “self-ordered.” They take
accountability for the choices they make on their own. According to (Fridani and Lestari, 2009), the concept
of independence in learning suggests that independence is created as early as feasible throughout teaching
and learning activities. The teacher will assume the primary function of facilitator and motivator once the
concept of independence in learning is realized.

According to the description given above, learning freedom enables students to employ their preferred
multiple intelligences and learning styles, advance at their speed, explore their unique interests, and further
their skills.

METHODOLOGY

Research Design

This study used a qualitative descriptive research approach to describe the students’ mathematical
literacy development based on the autonomous learning category. Based on the category of autonomous
learning, this study seeks to create a profile of mathematical literacy for potential mathematics instructors.
According to Sukestiyarno (2020), the qualitative research method uses the researcher as a key tool to
examine the conditions of natural objects. The data collection technique is triangulated (using interviews,
observation, and documentation), the data tends to be qualitative, and the data analysis is inductive and
aims to interpret or understand uniqueness, construct phenomena, and identify hypotheses. (2013) Sugiyono
The natural items in issue are those that are there just as they are, unaltered by the researcher, leaving the
environment mostly undisturbed before, during, and after the researcher enters them.
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Sample and Data Collection

Students studying mathematics education in the third semester at STKIP Kusuma Negara Jakarta,
Indonesia, provided the data for this study. 28 volunteers served as research subjects. Using a purposive
sampling strategy, the 28 study participants were then divided into six research samples. A sampling
strategy from data sources with specific goals is known as purposeful sampling (Sukestiyarno, 2020).
Choosing samples with high, medium, and low learning independence criteria was an issue in this
investigation.

Analyzing of Data

To create a profile of mathematical literacy based on learning independence, data analysis employed
the descriptive analysis approach, which entails evaluating data by describing the data gathered. A learning
independence questionnaire was used to gather data, and the results were classified into three categories:
high, medium, and low. An arithmetic literacy exam was provided to the study participants. In-depth
interviews are conducted using test results data from chosen informants. Test findings and in-depth
interviews were used in the data analysis stage to group, reduce, present, and formulate hypotheses
(Sukestiyarno, 2020). Compare the data on the outcomes of the mathematical literacy exam and in-depth
interviews to assess the triangulation test’s validity of the data.

FINDINGS/RESULTS

The data in this study included: data on students’ mathematical literacy abilities, data on independent
learning, and data from interviews.

This research began with collecting data on student learning independence using a questionnaire to 28
informants. Table 1 below relates to the results of the learning independence questionnaire.

TABLE 1
INFORMANTS BASED ON THE INDEPENDENT LEARNING QUESTIONNAIRE DATA
No Informant Score (S) Category
1 10 S>72 High
2 11 48<S<72 Medium
3 7 S<48 Low

Based on the results of the analysis of the independence questionnaire from 28 students, 7 students had
low independence, 11 students who had moderate independence, and ten students who had high learning
independence. Then six students were taken with high, medium, and low learning independence categories,
two informants each.

Profiles of mathematical literacy abilities were obtained based on test results, interviews with 6
informants, and documentation of the informants’ worksheets. Seven indicators are used to measure
mathematical literacy: 1. Communication. Emphasizes individual ability to present problems and solutions
for others. 2. Mathematics. Emphasizes the ability to transform real-world problems into mathematical
forms through mathematical modeling. 3. Representative. Emphasizes the ability to interpret various
mathematical representations, both objects and mathematical situations. 4. Reasoning and arguments.
Emphasizes the ability to think logically in exploring and connecting the elements of a problem and its
solution. 5. Developing a strategy to solve the problem. Emphasizes the ability to choose and use various
strategies in solving problems mathematically. 6. Using language and symbolic, formal, and technical
operations. Emphasizes mathematical literacy skills in understanding, interpreting, manipulating, and
utilizing symbolic expressions in various mathematical contexts in solving mathematical problems. 7.
Using mathematical tools. Emphasizes the ability to use mathematical tools to assist mathematical
activities.
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FIGURE 1
MATHEMATICAL LITERACY PROCESS TEST QUESTIONS

An xy equation of a curve that passes through (3,2) and has a slope at every point on the curve equal
to three times the abscissa of that point. Determine the equation in question.

The tests and interviews with the six informants were then compared and analyzed to get an overview
of the mathematical literacy profile of students as prospective teachers. The results of tests and interviews
with informants are described below.

High Learning Independence Category

FIGURE 2
RESULTS OF H1 ANSWERS TO POINT 1 QUESTIONS

Translation
dy _
T 3x

y=2 and x=3
if both sides of multiplied by dx then% =
3xdy = 3xdx

fdy=f§xdx
y+61=5x2+62
y=§x2+C
2=2(3)2+C
2=29+C
27

2—?+C
c=2-%

2
c=-11-

2

so the equation isy = %xz - 11%

Based on the answers from H1, it is understandable that writing H1 has been able to write down
(communicate) any information given in the problem, meaning that H1 has been able to present problems
and solutions for others and has also been able to transform problems into mathematical form through
mathematical modeling. The gradient is the first derivative of a function, which is three times the abscissa
of the equation. H1 has also been able to perform mathematical representations by transforming data from
verbal sentences into symbols representing mathematics; H1’s reasoning and arguments are also good
because they have thought logically in exploring and connecting problem elements and their solutions and
formulating strategies to solve problems mathematically, namely to find the intended curve by using the
integral,dy/dx=3x

After that was confirmed through unstructured interviews, the following are the results of interviews
with H1,
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Researcher: how to do the problem?

H1: using the integral formula, ma’am,
Researcher: why use the integral formula?
H1: because what is known in the problem is the slope of the curve or gradient,

and the gradient is the first derivative of a curve, so to find the curve means
you have to integrate it mam

So based on the results of interviews and the results of student work that have been submitted
previously, it is understandable that H1 has been able to present problems and solutions for others, can
change problems into mathematical form through mathematical modeling, namely writing gradient curves
in the form of mathematical equations where the equation of the gradient is the first derivative of a curve,
namely, being able to interpret various mathematical representations, both objects and mathematical
situations, thinking logically in exploring and connecting problem elements and their solutions, using
strategies in solving problems mathematically, understanding, interpreting, manipulating, and utilizing
symbolic expressions in solving math problems, also use mathematical tools to assist mathematical
activities, in this case, is the integration technique.dy/dx=3x

Data on the results of student answers with the second high learning independence (H2) are shown in
Figure 3.

FIGURE 3
RESULTS OF H2 ANSWERS TO POINT 1 QUESTION
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»
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Soy=§x2+C
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In working on question 1, it was the same as H1, that H2 had also answered the problem correctly, then
an unstructured interview was conducted on H2, with the following interview results:
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Researcher: how do you do the questions given?

H2: I am using the concept of the slope of a curve maam
Researcher:  what is the concept like?
H2: gradient is the first derivative of a curve.

Based on the results of answers and interviews with H1 and H2, it can be understood that H1 and H2
have been able to present problems and solutions for others, able to transform problems into mathematical
form through mathematical modeling, able to interpret various mathematical representations, both objects
and mathematical situations, think logical in exploring and connecting problem elements and solutions,
using strategies in solving mathematical problems, understanding, interpreting, manipulating, and utilizing
symbolic expressions in solving mathematical problems, also using mathematical tools to assist
mathematical activities.

Data on student answers with moderate learning independence 1 (M1) in question number 1 can be
seen in Figure 4.

FIGURE 4
RESULTS OF M1 ANSWERS TO QUESTION 1
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Based on the answers from M1, it is understandable that M1 has been able to write down (communicate)
any information given in the problem, meaning that M1 has been able to present problems and solutions to
other people and has also been able to transform problems into mathematical form through mathematical
modeling. That is, the gradient is the first derivative of a function, three times the equation’s abscissa. M1
has also been able to perform mathematical representations by transforming data from verbal sentences into
symbols representing mathematics, the reasoning and arguments possessed by M1 are also good because
they have thought logically in exploring and connecting problem elements and their solutions and
formulating strategies to solve problems mathematically, namely to find the intended curve by using the
integral,dy/dx=3x 3/2 x"2+Cx"2+C-23/2
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Researcher: what do you do after reading the gquestions about the slope of a curve?

M1: from the questions read, you don’t understand the problem in question
Researcher: what are the strategies used in working on the problem?

M1: following the solution steps as found on the web

Researcher: but for the slope of the curve, do you understand?

M1: gradient is the first derivative of a function, madam

Based on the results of the answers and interviews with M1, it can be understood that M1 has actually
been able to interpret in analyzing the information given in the questions, and already understands the
gradient concept, and in the answers, can also write the symbol of the gradient problem correctly, it’s just
that they haven’t interpreted the information conveyed the questions and the results of the integration are
also not correct, causing the results of the answers to be incorrect.

Data on the results of student answers with the second moderate learning independence (M2) are shown
in Figure 5.

FIGURE 5
RESULTS OF M2 ANSWERS TO QUESTION 1
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In working on problem number 1 regarding the application of integrals, like M1, M2 has been able to
write down (communicate) any information given in the problem, meaning that M2 has been able to present
problems and solutions for other people and has also been able to change the problem into the form
mathematics through mathematical modeling, namely the gradient is the first derivative of a function, which
is three times the abscissa of the equation. M2 has also been able to perform mathematical representations
by transforming data from verbal sentences into symbols representing mathematics. The reasoning and
arguments possessed by M2 are also good because they have thought logically in exploring and connecting
problem elements and their solutions and formulating strategies to solve problems mathematically,
dy/dx=3x 3/2 x"2+Cx"2+C-23/2
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Researcher: how can you get the equation?

M2: I only remember that you said that the gradient of the first derivative of a
function

Researcher: Why did you do the integral problem with two coordinates?

M2: because | still don’t understand the slope of the curve, ma’am, so I’'m

looking for both coordinates

Based on the results of interviews with M2, it can be understood that M2 still does not understand the
slope of the curve, and also that M2 has not been able to apply integral operations correctly, so he cannot
compile an appropriate solution to the given integral calculus.

Data on student answers with low learning independence 1 (L1) in question 1 is shown in Figure 6.

FIGURE 6
RESULTS OF L1 ANSWERS TO POINT 1 QUESTIONS
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In working on question number 1 regarding the application of integrals, L1 has not been able to
communicate the results of the information given to the problem, namely in the form of presenting problems
and solutions for other people, because it can be seen that in the answer the informant did not write down
what was known and also what was asked in the problem, L1 also have not been able to change the problem
presented in the problem into a mathematical form through mathematical modeling correctly, even though
L1 has written a mathematical model, it is still wrong. L1 also still cannot think logically in exploring and
connecting the elements of the problem and its solution, in this problem, what is known is the gradient of
the curve and there are no lines that are parallel or perpendicular, but the informant writes m1.m2 = -1, L1
has been able to devise a strategy to solve the problem, namely using integrals, but the integrated functions
are still not correct, resulting in wrong results. In the problem, it was stated that the slope of the curve at
each point is three times the abscissa, the curve also passes through the point (3,2) so from there the student
should be able to write down the answer, it is known that the slope of the curve is dy/dx = 3x, but L1 writes
xy = 3, this happened because L1 had not been able to analyze the information presented in the form of a
description or narrative resulting in an error in interpreting the information from the problem which resulted
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in wrong results related to the concept of the slope of the curve. Then an interview was conducted regarding
question number 1 to find out how the process worked.

Researcher: try to state what is known in the problem.

L1: gradient of a curve and the point through which maam
Researcher: how do you do the problem about the gradient?

L1: with an integral, ma’am

Researcher: what function is integrated? May be mentioned.

L1: Wait a minute ma’am, | don’t know yet ma’am
Researcher: how do you write down the answers

L1: I can do it according to the examples in the book, ma’am

Based on the results of the interview, it can be seen that L1 still does not understand the gradient concept
presented in the problem. So based on the results of the answers and interviews, L1 has not been able to
change the problem into a mathematical model.

Data on the results of the answers of students with the second low learning independence (L2), are
presented in Figure 7.

FIGURE 7
RESULTS OF L2 ANSWERS TO POINT 1 QUESTIONS
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In working on problem number 1 about applying integrals, L2 uses the concept of straight-line
equations, and represents the situation in the problem in the form of an image.

Researcher: on question no 1, why is your answer like that?

L2: I still don’t understand the problem ma’am
Researcher: what strategy is used in solving the problem
L2: | followed the solution steps as they are on the web

Based on the results of the answers and interviews, it can be said that L2 has not been able to interpret
the problems given.
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TABLE 2

THE PROCESS OF MATHEMATICAL LITERACY FOR EACH INFORMANT

Informant H1 | H2 | M1 | M2 | L1 L2
Communication (Write down what is known in the problem, +/ N N N N v
write down the gradient equation and determine the solution)

Mathematics (Creating equations in the form of mathematical| +/ N4 N4 v X X
symbols (modelling))

Representation (changing data from verbal sentences into| +/ v v N X X
mathematical representative symbols)

Reasoning and argument (exploring and connecting the VAR RV A BV A BV 4 X X
elements of the problem and its solution)

Develop strategies to solve problems (choose and use various Vv v v v X X
strategies in solving problems mathematically)

Using language and symbolic, formal and technical operations | +/ Vv X X X X
(understanding, interpreting, manipulating, and utilizing

symbolic expressions in various mathematical contexts in

solving mathematical problems)

Using math tools (using math tools to help with math activities) | +/ Vv Vv v X X

Table 2 shows that each informant in the various categories of learning independence has a different
tendency in solving math literacy questions. H1, H2, M1, and M2 use almost the same settlement pattern.
In interpreting information about the gradient (slope) of a curve at a certain point, the four informants
formulated a mathematical model (symbol) to represent it in the form of mathematical language. They use
the differential concept to obtain the gradient equation of a curve. L1 uses the concept of a gradient but is
not yet correct in spelling out the equation. L2 uses the concept of a straight line equation that knows the
gradient and the point through which it passes and then represents it in the form of a straight line image.
The incomplete meaning process causes errors in determining the completion steps.

TABLE 3

PROFILE OF MATHEMATICAL LITERACY BASED ON LEARNING

INDEPENDENCE CATEGORIES

Informant Tall |Currently| Low
Communication (Write down what is known in the problem, write down the|  +/ v N
gradient equation and determine the solution)

Mathematics (Creating equations in the form of mathematical symbols| +/ Vv X
(modelling))

Representation (changing data from verbal sentences into mathematical|  +/ Vv X
representative symbols)

Reasoning and argument (exploring and connecting the elements of the v Vv X
problem and its solution)

Develop strategies to solve problems (choose and use various strategies in v Vv X
solving problems mathematically)

Using language and symbolic, formal and technical operations v X X
(understanding, interpreting, manipulating, and utilizing symbolic

expressions in various mathematical contexts in solving mathematical

problems)

Using math tools (using math tools to help with math activities) N4 Vv X
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According to learning independence, the profile of mathematical literacy varies, as seen in Table 3. The
higher the independent learning category, the better at presenting problems and solutions to others,
converting real-world problems into mathematical form through mathematical modeling, interpreting
different mathematical representations, both objects and mathematical situations, thinking logically in
exploring and connecting elements of problems and their solutions, choosing and using various strategies
in solving mathematical problems, understanding, and intellectual prowess.

DISCUSSION

Differential patterns in the profile of mathematical literacy are considered to be influenced by several
factors. The first stage in developing mathematical literacy is to be able to comprehend information and
represent issues using mathematical language. Errors in later indices of mathematical literacy will emerge
from a failure to comprehend data and model. The ability to evaluate and model knowledge holistically is
often effortless for informants with high and moderate learning independence. Low-category informants,
on the other hand, frequently struggle to evaluate the data as a whole. This result is in line with other studies
that revealed that reading and comprehension skills have a role in mathematical literacy (OECD, 2016a).

It is believed that thinking skills are connected to the capacity to understand information. Saleh et al.
(2018) state that reasoning facilitates problem comprehension and information sufficiency assessment.
People that are capable of sound thinking will process information selectively (Persson et al., 2021).
Understanding and application of mathematical knowledge in the context of the issues faced must go hand
in hand with the capacity to comprehend information. The usage and solution of the problem will be more
suitable the better understood the mathematical content is (Kolar & Hodnik, 2021; Nurwahyu et al., 2020).
The communication process in various kinds of representation and problem-solving becomes incorrect
when knowledge of mathematical material is inadequate. This confirms earlier research findings that
incorrect perceptions of difficulties impact both the method and outcomes of problem resolution (Ansari et
al., 2021). Informants with poor category learning independence experience this issue. The equation created
in the low learning independence category is still incorrect, leading to errors in the integral step and the C
value in the curve equation to be looked for. They are still unable to translate the slope of the curve problem
into the form of a mathematical model. The planned curve equation is therefore not exact. The interpretation
of the information will impact the kind of representation chosen (Napitupulu et al., 2016). Almost all
informants employ visuals and mathematical symbols to provide information and create problem-solving
based on their comprehension of the material in the questions. The information interpretation for informants
in the low learning independence group is poor, therefore, the presentation of the type of representation is
not completely accurate.

Additionally, their capacity for oral, visual, and tabular presentation. Informants who fall into the high
and medium learning independence groups are more likely to be able to solve issues appropriately.
However, it appears that throughout the problem-solving process, pupils in the category of moderate
learning independence made a mistake when integrating the function of the derivative. However, the
method and outcomes of problem solving are not completely correct in the poor learning independence
group because they start with an incorrect interpretation of the data. For a systematic problem-solving
process, the capacity to comprehend the information context, choose, employ strategies, and investigate is
necessary. Numeracy problem-solving includes the capacity to select, apply, assess, and evaluate
procedures as well as the outcomes gained (Goos et al., 2014). It also calls for the capacity to explore and
know the surrounding situation (Geiger et al., 2015). The capacity to critically reason about facts and issue
situations is necessary for solving numeracy challenges (Lloyd & Frith, 2013). Comparison, pattern
recognition, method selection, linkages, verification, and conclusion-drawing are all processes that can be
aided by reasoning (Beatty & Thompson, 2012; Bronkhorst et al., 2020; Jeannotte & Kieran, 2017; Saleh
etal., 2018; Tak et al., 2021). Thus, strong thinking skills are required to enable mathematical literacy. The
capacity to analyze information, communicate knowledge, and plan solutions to problems will all suffer
from a lack of optimal reasoning ability. The effectiveness of developing mathematical literacy based on
features of learning independence is believed to be impacted by experience and the capacity to comprehend,
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apply, and reason mathematical knowledge. A person is more likely to maximize experience in addressing
issues that have a life context the greater their level of learning independence. The informants’ experiences
give them the self-assurance to write crucial information, forecast settlement phases, and choose for a more
systematic settlement approach.

According to the findings of previous research, students with a high level of learning independence
have several tendencies and characteristics, including good self-control, high self-confidence, high
commitment to tasks, the ability to solve problems, full of initiative, and the capacity to make decisions.
Because they see learning as a need, students with these characteristics or attributes typically take charge
of their own learning behavior. Additionally, students with high levels of learning independence have a
propensity for liking practical things and can develop their own understanding outside of what is learned
from the teacher in the classroom through interaction with different outside learning resources (Mulyono,
2017).

CONCLUSION

The development of mathematical literacy is influenced by independent study. A higher category score
improves the process of developing mathematical literacy in independent learning. The two primary
indications of mathematical literacy progress are information interpretation and modeling. If this procedure
is ineffective, it will affect the subsequent step. The act of processing information, presenting information
in the form of an acceptable representation, and solving issues involves reasoning, improving mathematical
content, and optimizing experience. Weak mathematical content comprehension leads to inadequate
information meaning and incorrectly displayed representational formats. Then, when logic is not applied,
decisions are made incorrectly. The practical application of this research is to provide future mathematics
teacher students the information they need to continuously maintain and improve their learning autonomy
while promoting the development of mathematical literacy. Candidates for the teaching of mathematics
always prioritize experience, comprehension of the subject matter, and logic to enhance the process of
mathematical literacy.
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