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1. INTRODUCTION

The ability to be literate in mathematics is very important for students to have in
order to be able to help solve mathematical problems related to everyday life (Colwell &
Enderson, 2016; Stacey & Turner, 2015; Wijaya, 2016). This is because if students have
good mathematical literacy skills, then students are able to understand, compile, and
implement mathematical principles in a variety of different contexts (Sari & Wijaya, 2017).
In addition, mathematical literacy will provide students with understanding and awareness
regarding the role of mathematics in the modern world (Astafieva et al., 2020). Mathematical
literacy skills contain three main thought processes, namely formulating, using, and
interpreting mathematics in various contextual problem solving effectively (Luo, 2018).
Thus, mathematical literacy is important to be taught to students, in order to be able to apply
mathematical knowledge in solving everyday problems.

However, various research results still show that the mathematical literacy of
students in Indonesia is still relatively low. The ability of students' mathematical literacy is
relatively low, especially in the use of communication tools, mathematization components,
and when making mathematical representations (Widdah & Faradiba, 2022). Furthermore,
the results of research conducted by Novak & Tassell (2017) concluded that the
mathematical literacy skills of students in the geometry content domain are in a very low
category. In the geometry content domain, it contains congruence and congruence material.
Research conducted by llmiyah & Setiawan (2020); Nuranjani et al., (2022); Setiawan
(2020)produced important findings related to geometry which not only requires knowledge
related to content, but also requires knowledge related to comparison, equivalence, and
algebraic operations. The difficulties faced by students when solving problems include the
ability to read and understand sentences, mathematics, students' lack of understanding of
previous material, and difficulties in formulating implementation strategies and drawing
conclusions. Furthermore, Wijaya (2016) argues that there is a rejection of the use of real-
life contexts related to mathematical literacy based on disinterest in the context itself or the
inability to connect mathematics with real-life situations (Abidin et al., 2023; Faradiba et al.,
2023).

The results of research conducted by Chin & Pierce (2019); Mann et al., (2017); Son
& Lee (2020) related to the teacher's conception of the obstacles to the development of
mathematical literacy with research results that can be categorized into: (i) conceptual
challenges (What is mathematical literacy?); (ii) educational challenges (How can we
develop mathematical literacy?); and (iii) systemic challenges (Where is mathematical
literacy (to be) located?). Furthermore, the results of the study Mamolo (2021) show that the
views of mathematics subject teachers regarding mathematical literacy can be categorized
into 5 competencies: 1) abilities related to problems in people's daily lives, 2)
communicating using concepts and characteristics mathematics, 3) interpreting
mathematical sentences into everyday language or vice versa, 4) activities related to reading
and writing about mathematics, 5) basic knowledge of mathematics. However, teachers still
have difficulty carrying out learning related to developing students' competencies in
mathematical literacy(Nasikah et al., 2024; Rahmah et al., 2023; Sobirin et al., 2024).

The problem of students’ mathematical literacy is of concern to various researchers.
Previous research conducted by Hong et al. (2020) shows that interest in mathematics, as
well as curiosity about the use of mathematics in everyday life may be factors in achieving
the level of mathematical literacy ability. The results of the study Yang et al. (2020) show
that in order to develop mathematical literacy skills, teachers should pay attention to
students' learning styles and adjust the methods used. In addition, in terms of solving
mathematical literacy problems, students can apply the steps in the correct order and
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calculation and can review the answers that have been done and write conclusions (Ilmi et
al., 2022; Sunismi et al., 2023; Wedastuti et al., 2022).

Mathematical literacy skills are basically abilities that include communication skills,
representation, reasoning, connections, and problem-solving skills in mathematics
(Sumirattana et al., 2017). However, previous studies have not conducted research on
mathematical literacy skills in solving problems related to congruence and congruence by
linking topics in mathematics, hereinafter referred to as mathematical connection skills.
Rodriguez-Nieto et al. (2022) defines the ability to connect mathematics as a mathematical
ability which includes interrelated relationships between concepts, ideas, principles, content,
processes, mathematical theorems. Mathematical connections have a very important role not
only in studying mathematics and solving mathematical problems, but also in other sciences
and in everyday life. By mastering the ability to connect mathematics, students will view
mathematics as a science whose topics are interrelated and useful in other lessons and in
real-life contexts (Hasanah & Setiawan, 2023; Nor et al., 2023; Wedastuti, 2023; Widdah &
Setiawan, 2023).

However, in learning mathematics it is not uncommon to find mathematical
connection errors made by students in the form of being unable to use mathematics in
everyday life, concretely in the form of being unable to digest information on contextual
mathematical problems (Petrican, 2017). The lack of students' ability to write down
everyday life problems in the form of mathematical sentences, write down mathematical
concepts that underlie answers, and write down relationships between objects and
mathematical concepts is the cause of low mathematical literacy based on students'
mathematical connections (Alfarizi & Fuady, 2023; Cahyaningrum et al., 2023; Khasanah
et al., 2023; Rumiati et al., 2023; Tsabitah & Sunismi, 2023). This indicates that learning
mathematics in schools should place more emphasis on the relationship between
mathematical concepts and real-life problems in order to improve students' abilities in
mathematical literacy. Therefore it is important to look at mathematical literacy skills based
on mathematical connections through solving contextual problems(Amhar et al., 2023;
Azizah & Sunismi, 2023; Sobirin et al., 2023; Wedastuti et al., 2023; Wedastuti & Faradiba,
2023).

Thus the purpose of this study was to describe the mathematical literacy abilities of
students based on the level of mathematical connection ability in solving contextual
problems related to congruence and congruence material in class IX at SMP Islam Pakis,
this was done because no one had done this research. This research can provide information
on students' mathematical literacy profiles based on students' mathematical connection
abilities at high, medium, and low levels. The results of this study can be used by teachers
in order to develop students' mathematical literacy according to their level of mathematical
connection.

2. METHOD

This research is a type of descriptive qualitative research. The research was
conducted in the even semester of 2022/2023 in January 2023 for two weeks. The population
in this study were 45 students of class IX at SMP Islam Pakis. The procedure for selecting
research subjects used a purposive sampling technique.

The instruments used in this study were math connection test questions, math literacy
test questions, and interview guidelines. The data analysis techniques used in this study are
triangulation, member checking, and reflexivity which is used as the validity and reliability
of the data. Mathematical connection test questions and math literacy test questions adapted
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from (Subchan, Mufid, Fahim, & Syaifudin, 2018). The math connection test questions
tested on students are as follows.

It is known that the ABCD trapezoid and the FEHG trapezoid are congruent. If the sides
AD=12 cm, DC=13 cm, and EF=22 cm, then:

13
D cm c = G

12 cm

'_

E 2em  F
Figure 1. Mathematical Connection Test

4 B

a. Determine the length of the EH!
b. What formula did you use to solve the problem?
The shape above is one application of transformation geometry, what transformation

is used?”

The math literacy test questions tested on students are as follows.
1. A photo is placed on a piece of cardboard measuring 50 cmx40 cm, before being

placed in the frame. On the left, right, top and bottom of the photo are spaced as
shown in the picture. The photo and the carton are congruent

40 cm

50 cm
Figure 2. Mathematical Literacy Test
a. How wide is the bottom of the cardboard that is not covered by the photo?
b. What is the ratio of the area of the photo and the area of the cardboard?
2. “Pak Husein and Pak Hasan have congruent rectangular fields. If the length of Pak
Husein's rice field is (4x + 2) meters and the width is (2x + 1) meters.
a. What is the area of Pak Hasan's rice field if it is known that the circumference
of the rice field is 150 m!
b. Determine the area of Pak Hasan's rice field!

Data analysis used in this study used the Miles & Hubberman model which consisted
of 4 stages, including: data collection stage, data reduction stage, data presentation stage,
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conclusion drawing stage (Creswell & Guetterman, 2019). These stages are described as
follows.

The first stage is data collection. The data collection technique in this study was that
as many as 45 class IX students were given math connection test questions (see Figure 1),
then corrected the students' answers according to the math connection indicator. The
indicators of mathematical connection ability used in this study refer to the indicators as
follows: a) understand the relationship between various representations of concepts and
procedures, and understand the relationship between mathematical topics; b) understanding
the equivalent representation of the same concept, looking for connections from one
procedure to another in an equivalent representation; c) look for relationships between
various representations of concepts and procedures.

The ability of students' mathematical literacy can be determined based on their ability
to connect mathematics when these students can solve contextual problems using
mathematics by linking topics in mathematics, representing equivalent concepts of the same
concept, and fulfilling the component indicators of mathematical literacy skills. Through the
ability to connect mathematics, the concepts of thinking and students' insights will be more
open to mathematics, not only focused on certain topics, so that it will lead to a positive
attitude towards mathematics itself. With good mathematical connection skills, it will help
students to be able to find out the relationship between various concepts in mathematics and
apply mathematics in everyday life (Abid, 2019; Firmanti & Reflina, 2022; Garcia-Garcia
& Dolores-Flores, 2020, 2021; Kusuma et al., 2019; Rodriguez-Nieto et al., 2022).

The second stage is data reduction. After the data has been collected, the next step is
data reduction. Unnecessary data can be discarded by the researcher, so the researcher will
select the essential and relevant information that is deemed important and focused on the
research only, then organize the data that will be used. Important and focused data required
for the research will be sorted through this data reduction process. The selected data will be
repeatedly checked to ensure they meet the intended research objectives. The chosen data
will include all information related to the research focus, which is mathematical literacy
(Colwell & Enderson, 2016; Gabriel, 2020; Rosa & Orey, 2015; Sari & Wijaya, 2017; Stacey
& Turner, 2015; Sumirattana et al., 2017; Wijaya, 2016; Yang et al., 2020).

The third stage is data presentation. After the data is organized, the next step is data
presentation to make the data easily readable and understandable. Following the data
reduction process, the researcher will present the data in the form of graphs, tables, or
narratives. The results of data reduction in this study are derived from the completion of the
mathematical literacy test by students with different levels of mathematical connection
ability. These results will then be presented in a narrative form, aligned with the indicators
used as references to measure the extent of students' mathematical literacy abilities. Table 1
below contains the indicators used as references to measure the components of mathematical
literacy in this research as follows.

Table 1. Indicators of Mathematical Literacy Components
Components of
No. Mathematical

Indicators of Mathematical Literacy

. Components
Literacy
1. Mathematical Conveying ideas/concepts by writing and mentioning the
Communication information provided in the problem.

2. Mathematization ~ Formulating mathematical problems and their solutions by
creating mathematical models.
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3. Representation Solving mathematical problems by applying relevant
mathematical ideas.
4. Reasoning Can think and argue logically, as well as convey ideas

clearly through speaking, writing, drawings, and draw
conclusions from the topics of congruence and similarity.

5. Designing Designing strategies to solve problems related to
Strategies congruence and similarity topics.

6. Using Using symbols or mathematical notation to express

mathematical mathematical ideas that are easily understandable.
symbols or notation.

7. Writing Drawing conclusions from the solutions obtained in the

conclusions and problem-solving process.
evaluations.

The fourth stage is drawing conclusions. The process of drawing conclusions is based
on the data analysis from the information presented in the previous stages. Drawing
conclusions is done after data analysis based on the indicators of mathematical literacy
components has been conducted.

3. RESULTS AND DISCUSSION
3.1 Result

After correcting students' answers related to the math connection test questions, 9
students got correct answers but were not quite right when mentioning material related to
the questions given in point C (Figure 1), 17 students who got incorrect answers, but still
tried relate the problem to previously studied mathematical material, and 19 other students
answered incorrectly and did not match the mathematical connection indicator. Then
grouping students based on different levels of mathematical connection ability with the
following categorization.

Table 2. Categorization of Students' Levels of Mathematical Connection Ability

No. Levels of Mathematical Connection Ability Skor

1. High 80 < Skor < 100
2. Moderate 60 < Skor < 80
3. Low 0 < Skor < 60

After categorizing the students based on their levels of mathematical connection
ability, one student will be selected to represent each group: high, moderate, and low levels
of mathematical connection ability. The selected students will be asked to complete a test
measuring their mathematical literacy skills. After completing the test, an interview will be
conducted with each student to further explore the information related to the steps taken in
solving the previously completed mathematical literacy test.

The results of this research will be presented according to the research stages. The
first stage is data collection. The data collection process begins with the administration of a
test that serves as a tool to measure the level of mathematical connection ability of ninth-
grade students.
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Table 3. Categories of Students' Mathematical Connection Ability Levels.

The
Levels of Mathematical quantity %
No. Connection Ability. of Skor students
students.
1. High 9 80 < Skor < 100 20%
2. Moderate 17 60 < Skor < 80 37,78%
3. Low 19 0 < Skor <60 42,22%

From the test results, the researcher will select three students to be the research
subjects, each belonging to one of the three categories of mathematical connection ability:
high, moderate, and low. After that, a mathematical literacy test will be administered to these
three students, and in the next stage, they will be interviewed by the researcher.

The second stage is data reduction. After collecting the data, the researcher will select
the students as research subjects. One student from each level of mathematical connection
ability will be chosen as participants for this research. Therefore, the research subjects
consist of three students, namely:

The Subject With A High Level of Mathematical Connection Ability (S1)
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Figure 3. Mathematical Literacy Ability Test Results for Student 1, Question No. 1.

In the previous mathematical connection ability test, student S1 obtained a score of 90,
indicating a high level of mathematical connection ability. The analysis of the mathematical
literacy ability test, as shown in Image 3, revealed the following findings. S1 was able to
comprehend the purpose and request of Question No. 1 and effectively identified, wrote, and
mentioned the information contained in the problem. To represent the mathematical
situation, S1 used appropriate symbols, such as using "a" to indicate the width of the bottom
part of the cardboard not covered by the photo. S1 also added point names for angles to
facilitate problem-solving. The following excerpt from the interview demonstrates this:
Researcher: "Why did you name the points of the angles on the photo paper and cardboard?"
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S1: "l did that to make it easier for me to determine the corresponding sides when making
comparisons between the cardboard and the photo paper, Ma'am."

Based on the interview excerpt, S1 employed reasoning using the similarity of two
congruent figures to determine the width of the bottom part of the cardboard not covered by
the photo. When finding the value of "a," S1 was not misled by the width of the top part of
the cardboard. The following interview excerpt addresses this:

Researcher: "Why did you choose to use the method of comparison? Wasn't it known that
the width of the top part of the cardboard not covered by the photo is 3 cm, so the width of
the bottom part not covered by the photo should also be 3 cm?"

S1: "Actually, at first, | thought the width of the bottom part of the cardboard not covered
by the photo was also 3 cm, Ma'am. That's why | tried to verify using the method of
comparison. It turns out that after using the comparison method, | obtained a width of 5 cm
for the bottom part of the cardboard."

Based on the interview excerpt, S1 was able to formulate the problem by creating a
mathematical model using the concept of similarity to verify the previous estimate of the
answer. However, S1 obtained a different result when using the comparison method. This
also fulfills the next component indicator, as S1 can design and implement problem-solving
strategies effectively, resulting in a correct answer. S1 also provided a conclusion and
evaluation at the end of the answer based on the problem-solving result obtained. It can be
said that S1 accomplished all the indicators required for mathematical literacy abilities
during the problem-solving process for this question. In Question No. 2, S1 solved the
problem effectively and met all the indicators of mathematical literacy ability, as supported
by the interview. The results of S1's work for Question No. 2 are shown in Figure 4 below.
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Figure 4. Mathematical Literacy Ability Test Results for Student 1, Question No. 2.

After analyzing the results obtained from the mathematical literacy ability test in Image 4
and the interview with S1 regarding Question No. 2, the following analysis results are
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obtained. S1 was able to identify, write, and mention the information provided in the
problem, which involved solving a congruence problem using similarity ratios. S1 also
comprehended and identified the information requested or inquired in both parts (a) and (b)
of Question No. 2. S1 effectively created a mathematical model and used symbols and
variables in part (a) of Question No. 2. S1 designed and applied problem-solving strategies
effectively. S1 demonstrated reasoning skills when drawing conclusions based on the
similarities. S1 also made conclusions and evaluations of the final answers obtained. Based
on the analysis results, it can be stated that S1 successfully achieved all the indicators present
in mathematical literacy abilities.

The Subject With A Moderate Level of Mathematical Connection Ability (S2)

Diketahul: Foto dieiovion dri6eiembor (orloh berwuron 50 x 40 Mm@ bogien
58 Kiri leanen, olog den

bewoh folo dipe: jorom

Ditanya:)levor \corton  Vogian bowah vq ' lidew Loituivp folo

‘)P"h«nd.‘rlﬁon luos’ Foto don lues werlon

Jawab: 0] Levor Foto - 40-(3+a) Perjong Fare , Lévor Fore
cAayE Pomjorg ¥eter  Lenar koron
- ra
e %, sy bt
Lewor larton =s0-10 ’ “so a0
eq0 -
so( 37+0) +40 X0
r)ar]b"'t’ Foto : s =10 * ) ]. 850 (s00) = 1. 60O - |.850
-40-3

50a = -250

= 37
Ny
Ssg

a: 3 cm

p°'f°"j lcarton = sze
. 50X 0
~2.000
b) P?vbend:naan
1.85¢ = 2.008
1553y ¢ 200225
SRR )

Figure 5. Mathematical Literacy Ability Test Results for Student 2 (S2), Question No. 1.

In the previous mathematical connection ability test, S2 obtained a score of 78,
indicating a moderate level of mathematical connection ability. After analyzing the results
of the mathematical literacy ability test for Question No. 1 and conducting an interview with
S2, the following findings were obtained. Question No. 1 indicates that S2 has the ability to
comprehend the intended information in the problem, write relevant information in detail,
and use appropriate mathematical symbols to facilitate the problem-solving process. This is
reflected in how S2 solved the problem, such as using the symbol "a" to find the
measurement of the bottom part of the cardboard not covered by the photo. S2 can formulate
the problem by creating a mathematical model to solve the given problem. S2 demonstrated
mathematical representation by creating equations or mathematical expressions to facilitate
problem-solving. S2 can reason using the similarity of two congruent figures to determine
the width of the bottom part of the cardboard not covered by the photo. S2 was also able to
apply problem-solving strategies that were previously designed effectively.

As seen in Image 5 from the provided answer, S2 did not mention important
information that was crucial, namely the area unit and length unit. When interviewed, S2
admitted to forgetting to include them. When applying similarity ratios, S2 made a mistake
by not dividing the area of the cardboard and the area of the photo by the same number,
resulting in an inaccurate final answer.

Researcher: How did you obtain the final result of the comparison between the area of the
cardboard and the area of the photo?
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S2: | divided them by a number that would make the final result of the comparison the same,
Ma'am.

Researcher: Are you sure that the method you used is correct?

S2: Yes, Ma'am, that's how | remember doing it.

Researcher: Shouldn't both the area of the cardboard and the area of the photo be divided
by the same number to obtain the final result of the comparison?

S2: Oh, is that so, Ma‘am?

Researcher: When you divide them by different numbers, like in your answer, you were
thinking of getting the same comparison result. Does that mean 1,850 cm”2 is the same as
2,000 cmn2?

S2: Oh, yes, you're right, Ma'am. They are different. Does that mean my approach was not
accurate?

Researcher: Yes, that's correct.

Based on the interview excerpt, this is unfortunate because the problem-solving
strategy steps were good, but there was a lack of precision in the final step. Additionally, S2
did not evaluate the final result obtained. It can be concluded that S2 has not successfully
achieved all the indicators present in mathematical literacy abilities. S2 only fulfills six out
of the eight component indicators of mathematical literacy. In Question No. 2, S2 solved the
problem well but did not meet all the indicators of mathematical literacy ability. The results
of S2's work for Question No. 2 are shown in Figure 6 below.
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Figure 6. Mathematical Literacy Ability Test Results for Student 2 (S2), Question 2.

After conducting the mathematical literacy ability test and interview, it was found that
in Question No. 2, S2 was able to write and identify the information related to similarity
ratios in solving the congruence problem. However, S2 did not fully understand the question
or problem posed in part (a) of Question No. 2. S2 could use the appropriate mathematical
symbols and variables, as well as create a mathematical model for part (a) and perform
reasoning for part (b). However, when trying to find the area of the field using the formula
for the area of a rectangle, S2 encountered difficulties and did not obtain the correct final
answer.

Researcher: When finding the area of the field owned by Mr. Hasan, what method did you
use?

S2: 1 used the formula for the area of a rectangle, Ma'am.

Researcher: Okay, then why didn't you continue the calculation?
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S2: Because the length and width involve "x,” | was thinking of using algebraic
multiplication, but | forgot how to do it.

Researcher: Indeed, the area of Mr. Hasan's field can be found using algebraic
multiplication, but there is another method as well. Previously, you obtained the value of "x"
that you were looking for through the perimeter formula. That "x" value could also be used
as a starting point to find the area of Mr. Hasan's field without involving algebraic
multiplication.

S2: Oh, | see, Ma'am. I didn't think of using the "x" value first.

Based on the interview excerpt, S2 is actually able to design and apply problem-
solving strategies effectively, even though the final correct answer was not reached.
Additionally, S2 did not draw a conclusion in the final answer. It can be concluded that S2
has not successfully achieved all the indicators of mathematical literacy ability. Figure 4
below shows the results of S2's work for Question No. 2.

The Subject With A Low Level of Mathematical Connection Ability (S3)
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Figure 7. Mathematical Literacy Ability Test Results for Student 3 (S3), Question No. 1.

After analyzing the results of the mathematical literacy ability test and conducting an
interview with S3, the following findings were obtained. S3 has the ability to understand the
question in Question No. 1 and was able to identify, write, and state the given information
accurately.

Researcher: What information do you know from the question?

S3: There is a photo placed on top of a cardboard. The cardboard's length is 50 cm, and its
width is 40 cm.

Researcher: Is that the only information you can gather from the question?

S3: The width on the right and left sides of the cardboard that is not covered by the photo is
5 c¢cm, and the width on the top and bottom of the cardboard that is not covered by the photo
is 3 cm.

Based on the interview excerpt with S3, it can be observed that S3 was misled by
equating the unknown width at the bottom of the cardboard with the known width at the top
of the cardboard, which is 3 cm. Additionally, in representing the mathematical situation to
show the width of the cardboard, S3 did not use the appropriate symbols. S3 also did not
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create a mathematical model using similarity ratios and did not apply problem-solving
strategies effectively, leading to incorrect steps and an inability to solve the problem. It can
be concluded that S3 only fulfilled the first indicator present in mathematical literacy ability.
Similarly, in solving Question No. 2, S3 was unable to formulate a correct problem-solving
strategy, resulting in the inability to meet all indicators of mathematical literacy ability. The
results of S3's work for Question No. 2 are shown in Figure 8.
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Figure 8. Mathematical Literacy Ability Test Results for Question 2, Subject S3.

After analyzing the test results conducted to measure mathematical literacy ability and
conducting an interview with S3, it was found that S3 was able to understand the questions
asked in Question No. 2, both for point (a) and point (b). S3 could write down and state the
given information regarding solving the congruence problem. S3 was able to use symbols
and variables to represent a length, denoted as x. S3 could also formulate the problem by
creating a mathematical model. Additionally, S3 was able to perform mathematical
representation by creating equations or mathematical expressions to facilitate problem-
solving. However, S3's problem-solving was not accurate, both for Question No. 2, point
(a), and point (b). Furthermore, S3 did not demonstrate reasoning in solving Question No. 2.
S3 also lacked the ability to design and apply problem-solving strategies effectively, and did
not draw conclusions or evaluate the results obtained from the solutions. It can be concluded
that S3 only fulfilled three indicators present in mathematical literacy ability.

Table 3. Mathematics Literacy Profile Based on the Level of Mathematical Connection

Ability
Mathematics Literacy Profile Based on the Level of Mathematical Connection
Ability.
High Moderate Low
1. Able to write and 1. Capable of writing and 1. Capable of writing
state the known stating the known and stating the
information in the information in the problem. known information
problem. 2. Able to formulate the in the problem.
2. Can formulate the problem by creating a 2. Able to formulate

problem by creating mathematical model. the problem by
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Mathematics Literacy Profile Based on the Level of Mathematical Connection

Ability.
High Moderate Low
a mathematical 3. Performs mathematical creating a
model. representation by creating mathematical model
3. Adds point names to equations or mathematical in question number
facilitate problem- expressions to facilitate 2.
solving. problem-solving. 3. Performs
4. Engages in 4. Engages in reasoning by mathematical
reasoning by using using proportionality representation by
proportionality between two similar figures creating equations or
between two similar to determine the width of mathematical
figures to determine 5. expressions to
the width of the 6. the bottom part of the facilitate problem-
bottom part of the cardboard not covered by solving.
cardboard not the photo. 4. Does not engage in
covered by the 7. Capable of designing and reasoning.
photo. implementing problem- 5. Not yet capable of
5. Capable of solving strategies designing and
designing and effectively, but makes an implementing
implementing error in the final step by not problem-solving
problem-solving dividing with the same strategies.
strategies number, resulting in a less 6. Does not use
effectively, resulting accurate final answer. symbols in problem-
in correct answers. 8. Able to use symbols in solving.
6. Able to use symbols problem-solving. 7. Does not write
in problem-solving. 9. Does not write conclusions conclusions and
7. Writes conclusions and conduct evaluations. conduct evaluations.
and conducts
evaluations.

3.2 Discussion

The conclusion drawn based on the explanations above is that students who
successfully complete the test of mathematical literacy have demonstrated their ability to
formulate problems related to real-life events, as indicated by their ability to state the
information contained in the questions, use mathematical symbols, engage in reasoning,
develop problem-solving strategies, and provide conclusions by evaluating the obtained
solutions. Such students belong to the group with a high level of mathematical ability in
making connections between mathematical concepts and real-world problems. This aligns
with the statement by Sumirattana et al. (2017) that students’ mathematical literacy is
considered good if they can write and interpret relevant information from mathematical
questions, formulate mathematical models, use logic to solve problems, use mathematical
symbols appropriately, develop and apply effective strategies in problem-solving, and
provide conclusions and evaluations of the results achieved. By possessing high
mathematical literacy skills, individuals can reflect mathematical logic in problem-solving
related to daily life (Masjaya & Wardono, 2018).

On the other hand, students with moderate-level mathematical connections have not
yet achieved all the indicators in mathematical literacy. This is consistent with statement that
students are not successful in meeting good mathematical literacy indicators because they
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do not fulfill the third and fourth indicators by failing to interpret the solutions back into
real-life and not evaluating the results in solving question number 2. There are two factors
contributing to the students’ mistakes in problem-solving, namely the inability to apply
concepts when solving problems and lack of precision in solving the given questions, as well
as lacking the ability to manipulate problem-solving steps. Other factors include lack of
motivation and interest in learning the material provided during the learning process (Locke
& Braver, 2008; Miiller, 2019). This is consistent with the findings of Liljedahl et al. (2016)
regarding the factors causing students' mistakes in solving mathematical literacy problems,
including misunderstanding the questions, lack of problem-solving skills, and rushing to
answer, resulting in less accurate answers.

Students who are likely to have insufficient understanding of the purpose of the
problem and encounter difficulties in solving mathematical literacy problems can be
concluded to belong to the group of students with low mathematical connections because
they have not achieved all the indicators contained in mathematical literacy. This is in line
with the opinion presented by Siregar & Panjaitan (2022), indicating that the low
mathematical literacy ability of students is influenced by several factors, including difficulty
in solving problems that measure the extent of mathematical literacy ability and the inability
to interpret given contextual problems, as well as the inability of students to design and apply
problem-solving strategies accurately. Similar statements have also been made by (Levels et
al., 2017), stating that the low level of mathematical literacy among students is due to a lack
of experience in practicing contextual mathematical problems related to real-world and
practical issues that require logical reasoning. This aligns with the research findings of Yang
et al. (2020) which states that students' mistakes in solving mathematical literacy problems
include making incorrect assumptions about the question's purpose, which results in students
being able to read the question well but not being able to interpret the sentences in the
question.

Teachers should provide more non-routine problem-solving materials to improve
students' reasoning and address the low mathematical literacy ability among students
(Oztiirk, 2020). The low level of mathematical literacy is also caused by students not being
familiar with problems that require logical, critical thinking and applicative solutions, as
they tend to solve problems with procedural and concrete answers (Lenz et al., 2020).

4. CONCLUSION

From the results and discussion regarding students' mathematical literacy skills based
on their level of mathematical connections, the following findings were obtained: (1)
students classified in the group with a high level of mathematical connections were able to
achieve all the required indicators in mathematical literacy, as evidenced by their skilled
ability to solve contextual problems; (2) students categorized in the moderate level of
mathematical connections were able to achieve five out of seven components of indicators
in mathematical literacy; (3) students classified in the low level of mathematical connections
were only able to achieve three out of seven components of indicators required in
mathematical literacy. This research is beneficial in understanding the extent of
mathematical literacy skills among students based on their level of mathematical connections
in different levels. It is hoped that teachers can provide more variations of mathematical
literacy problems so that students become accustomed to solving non-routine contextual
problems.
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