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Abstract: The importance of literacy is a competency requirement that must be possessed by students to face competition in the 21st
century. This is directly related to the extent to which students' scientific thinking processes understand and solve problems. This
study aims to describe how literacy is trained in learning in junior high schools. The approach used is a qualitative approach with the
type of phenomenological research. The participants in this study were 5 junior high school teachers who teach in the Special Region
of Yogyakarta. Data was collected through virtual interviews with the help of the Google Meet platform. The data analysis model used
is the model of Bogdan and Biklen with data collection procedures, data reduction, verification and conclusion. The results showed
that literacy was trained on students with the habit of reading textbooks for 15 to 30 minutes every day by reporting their readings
in student journals, teacher efforts in changing project and problem-based learning methods and strategies according to student
conditions, and teacher habituation in providing HOTS level questions to train students' critical thinking processes, balance
theoretical understanding and understand the surrounding environment.
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Introduction

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). Including in solving problems, students need to have the ability to reason, design procedures and use
mathematical concepts correctly in accordance with existing problems (Suprayitno, 2019). National Council of
Teachers of Mathematics defines five important competencies, namely problem solving, communication, connection,
reasoning and mathematical representation. The five are summarized into a series called mathematical literacy skills
(Edward et al., 2000).

Literacy is considered important in supporting the learning process in schools, but the results are not directly
proportional to the achievements of Indonesian students at the international level. In 2018, the literacy ability of
Indonesian students, which was equivalent to junior high school, was below the average Programme for International
Student Assessment (PISA) score of 371 (Suprayitno, 2019). Indonesia was also ranked 72 out of 76 countries that
participated in the The Organisation for Economic Co-operation and Development (OECD) literacy assessment in 2018
(Suprayitno, 2019). This shows that there has been no significant change in the ability of Indonesian students related to
literacy from year to year. In addition, it can also be indicated that there is a lack of special emphasis and attention in
increasing students' self-potential regarding literacy.

The ability of Indonesian students can also be said that is still included in the low category. There are several factors
that cause the low level of literacy ability which includes the condition of students who are unable to understand the
material given by the teacher (Padmadewi & Artini, 2018), the weak understanding and skills of the teacher due to lack
of training (Padmadewi & Artini, 2018; Sumartati, 2010), the provision of questions that do not meet the characteristics
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of literacy such as PISA and Trends in International Mathematics and Science Study (TIMSS) questions (Wardhani &
Rumiati, 2011). Thus, causing the problem solving process that requires a long understanding of the problem to the
interpretation of the results of the calculations carried out. In addition, the main problem is precisely in the learning
process that is not contextual even though a series of teaching has complied with the rules of the 2013 curriculum
(Sumartati, 2010). This is deemed inappropriate to do because it does not measure what should be measured.

Literacy pays attention from another point of view in the functioning of knowledge and abilities in all aspects of life.
Ideally, literacy is given to students early, so that students are able to get used to thinking scientifically in responding to
a life phenomenon. In addition, literacy is also able to be used as one of the superior abilities to solve problems, make
analyzes to create effective solutions to problems in the environment according to conditions (Hassan et al., 2015;
Ozgen & Bindak, 2011). In supporting the development of thinking processes and increasing student potential, there is
a government program on literacy listed in the 2013 curriculum. Literacy is a leading program in the development of
education in Indonesia. Meanwhile, the success of a program can be known if it has been done. Measurement in the
world of education is one of the activities of quantifying symptoms or an object that is important and needs to be done,
which includes motivation, achievement to students' self-confidence when learning. Therefore, in knowing the progress
of learning, it is necessary to measure so that it can reflect the results and it is easy to evaluate them. However,
currently no information has been found regarding the implementation of literacy in detail in junior high schools, both
appropriate and targeted implementation procedures, stages of assessing student literacy skills to implementation
results that lead students to develop their life skills.

Implementation in training literacy and developing student potential can be done by applying the right learning model,
so that students are able to interpret their involvement in the problem solving process with full accuracy and
confidence (Larasaty et al, 2018). One of the learning models that can stimulate students' thinking processes is
problem based learning (PBL) (Indah et al., 2016). In addition, the importance of teacher literacy skills and teacher
approaches in facilitating and providing opportunities to develop students' thinking processes contextually. Therefore,
student literacy needs to be trained during the learning process. Related to this, this study aims to describe how literacy
is trained in learning in junior high schools.

Methodology
Research Design

This research is a qualitative research with the type of phenomenological research. This research is based on the
curiosity of the extent of the teacher's experience in the habit of practicing mathematical literacy in junior high school
students. This experience can be the main reason for knowing the correct and appropriate understanding of
mathematical literacy in teachers.

Sample and Data Collection

The selection of this type of research is based on the teacher's experience in training literacy during learning for junior
high school students. The participants consisted of 5 different junior high schools in the Special Region of Yogyakarta.
The five people were selected by purposive sampling, which has the specifications of teachers with a bachelor's
background in education who have at least 10 years of teaching experience and understand the ins and outs of literacy
in education. In-depth interviews were conducted with the 5 teachers virtually through the Google Meet platform with
the consideration of the COVID-19 outbreak. The interview topics included 1) preparation in literacy training, 2)
implementation of literacy training, 3) reflection on literacy implementation, and 4) the final result of the
implementation of literacy training.

Analyzing of Data

The data obtained were then analyzed and classified according to the sub-themes raised. The data analysis model used
is the model of Bogdan and Biklen (2007), with the aim of making it easier to narrow down the findings which are then
adjusted to the research objectives that lead to the meaningfulness of the existing phenomena. The first step is to
reduce the interview data and then it is presented in a table that is adjusted to the theme. The last stage is to connect
the sub-themes. Obtaining information that is used as research data is a confidential document. In addition, this
research guarantees the privacy of participants, so that it will not interfere with and affect the self-assessment of
participants by outsiders. This is realized by the coding of the identity of the participants.

Trustworthiness

Qualitative research differs from quantitative research in the way it provides confidence, trustworthiness, accuracy,
consistency and reasonable results (Denzin, 1978; Flick, 2018). One way to provide trust is through the triangulation
method which leads to the participant's point of view when collecting data at different times (Campbell et al.,, 2020).
The data collection technique used was interviews with the five mathematics teachers at least three to five times within
7 to 10 days and each interview session required an average of about 30 to 50 minutes per participant.
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Results

The interview started by giving open questions to respondents about the extent to which knowledge was related to
literacy. Four main findings were obtained related to the preparation, implementation, reflection, and final results of
the literacy training activities. Furthermore, information is dug in more depth about the four conditions that exist in
each school from each respondent. The next stage is the preparation of interview transcripts, data reduction,
verification, and ends with drawing conclusions that produce four main themes. Adapted to the research objectives, the
interviews focused on how literacy was trained during learning, especially for junior high school students. The results
of the four topics are reduced and formed sub-themes that are interconnected with one another. The results of the
research that have been analyzed are presented and explained in the explanation below.

Theme 1: Preparation in training literacy

Findings related to preparing to train literacy in students from the results of data analysis obtained three topics which
include 1) Knowledge and understanding of teachers related to literacy that has been applied in schools, 2) Supporting
devices in preparing for the implementation of literacy during learning, and 3) Targets for achieving literacy during
learning. learning is expected to have a direct impact on student achievement. The results of data reduction can be seen
in each theme exposure.

Table 1. Result of Preparation in training literacy

Response Sub-Theme Result Verification
The habit of reading information sources (books, Teacher . e
. X Activities to familiarize
newspapers or magazines such as automotive and non- knowledge and . .
; : ' . . students with reading
comic texts) according to students' interests and the time understanding information. interpretin
to adjust the agreement from students 15 to 30 minutes related to ' p 5
. . and responding to the truth
every day, then students are asked to interpret and literacy that Finf tion. taking it
respond to the truth of the information, take its moral has been ot information, taxing 1 S
. : L N L moral values, and applying
values, and apply in everyday life which is compiled in the applied in . o e ..
. . it in daily life which is
form of narratives or student journals. school monitored from teacher
a. School facilities in the form of text books that are of Supporting . .
: Co assistance and balancing
interest to students. devices in s .
. - . . school facilities which have
b. Giving motivation and teacher approach to students in preparing for the . . .
) : . . . : . the aim of directing the
interpreting and responding to an information. implementation : ;
: . : . appropriate meaning and
c. Students are given the opportunity to present the of literacy during i . .
; o . . attitude in responding to
results of their reading in oral and written form. learning . . Lo
, . : , information so that it raises
a. Increase interest in reading, especially text books Target ' L
RO o . . . . € students' reading interest,
b. Anticipating difficulties in understanding and digesting achievement of improve student
the meaning of the question text or subject matter literacy P -
o g ) . . achievement, and anticipate
c. Maintain or improve student achievement, both implementation . s 1
. . . . student learning difficulties.
academic and non-academic during learning

There are several teachers who state that the implementation of literacy habituation in schools is reading books for 15
minutes before the first lesson begins, although the positive impact is less visible. The habit of reading takes advantage
of existing school facilities obtained from donations from outside parties, the desire of students to bring their own
books or books from several sources of government-owned funds in the form of library facilities. In addition, the
teacher's approach in motivating students and directing students to read textbooks is also an important supporting tool
as a fence in interpreting information. In several schools, the majority of students who have high enthusiasm in these
literacy activities are grade VII students than other upper class students. Students are more interested in discussing the
problems of everyday life rather than discussing content or theory directly.

“My students in grade 7 have a different spirit, Miss, maybe the new students are still early and they are foreign to
them because of new habits in their new environment. They like to discuss everyday life and we criticize together”
(Last-B)

“My students like it too, Miss, for example, if I ask why the road for the visually impaired at the Trans Jogja bus stop is
tilted? What is the slope so that it is easy for those in need to pass? So, there are social values, morals, gradient theory
as well” (Laks-S)

The two excerpts from the interview answers above are the expressions of teachers who try to familiarize literacy in
classroom learning by adjusting the 2013 curriculum and the conditions of students at every level of education. In
addition, the achievement targets expected by teachers during the literacy habituation process have not been realized
properly, in terms of interest in reading non-lesson textbooks by students, as well as increasing student achievement.
This is indicated by the presence of students who still have difficulty in understanding and translating the language of
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the problem into the language of mathematics, so that student learning achievement is still far from expectations or
below the minimum completeness criteria.

Theme 2: Implementation of literacy training

There are three sub-themes that arise related to the implementation of literacy habits obtained from respondents who
tell their experiences according to what they have experienced. The three sub-themes include 1) the ideal
implementation of literacy during classroom learning, 2) efforts to provide treatment so that literacy habituation goes
well, and 3) an assessment system for students in the implementation of literacy habituation.

Table 2. Result of implementation of literacy training

Response Sub-Theme Result Verification
» Reading culture is very lacking so that it has an impact on

weak literacy, students have not been able to interpret

and respond to information, create communication and

discussion with friends who have read the same

information.

e . Implementation

» Students are asked to criticize the problems found in the pret
. . : . : of the ideal
information and write them down in a note or journal . .

literacy habit
report.

» The results of the journal are used by the teacher in The habit of reading textbooks
compiling test items that are adapted to the context of can be a starting point in literacy
daily life in the form of using simple language, problems which is strengthened by the
in the school and community environment. meaning, attitude in receiving

» Teachers and students play an active role in literacy information, and discussing the
activities so as to create role models for students. information obtained by

» Teachers and students exchange sources of information in
the form of textbooks and review together.

students. This is one of the gaps

Efforts madein ¢ 16 teacher to compile test

. . familiarizi . .
» The teacher provides opportunities for students to ampiarzing items that have elements of daily
O students with . .
express opinions from what they have read, and the . life according to what students
. L . literacy
teacher facilitates students in discussing. activities know. However, the assessment
» Giving problem-based questions or HOTS regularly, in the implementation of literacy
translating according to what students understand, and does not have a standard and the
solving problems from the student's point of view. assessment rubric has not been
» Special assessment for literacy does not yet have its own specifically described.
standards and rubrics, only entered in the understanding
of students being able to discuss mathematical symbols Assessment of
into language and vice versa. the
» The assessment system is not clear, what aspects must be  implementation
assessed, as well as the type of literacy is difficult to of literacy
distinguish, because all learning is related to literacy. activities

» The implications and usefulness of the assessment results
are not directed to meet a particular goal.

Based on the low reading interest of students, the implementation of habituation of literacy training has not yet had an
impact on student achievement. Although the habituation of literacy training has been carried out by schools through
teachers by means of student report journals, students are still not able to interpret, respond to and criticize the
problems that exist in the information that has been obtained. However, the most important thing, through the
refraction of this training to students, the teacher is able to find out test items with certain criteria for the condition of
students who have low reading interest. Efforts are made by the teacher to make the habit of literacy training
meaningful, focused on discussion and facilitating student opinions so that there is an exchange of ideas with students,
thus attracting students' thinking that is more open and able to solve problems from the student's perspective.

“...they have a high level of curiosity, Miss. They look very lazy when asked to read a book, so if | want to say they have
good literacy, the fact isn’t match the reality, Miss. But if | want to say it's lacking, it's the truth, in reality they haven’t
been able to respond, besides being asked to take the meaning of the information correctly, they only dare to have an
opinion” (Ist-K)

“sometimes, | make HOTS questions for daily tests, depending on your environmental conditions, sometimes I like to
take up problems that have happened, for example like this pandemic, I try to raise the issue of cloth mask
manufacturers, it will be much easier for students to understand, it's all around us, and cultivate the entrepreneurial
side too ... ” (Laks-S)
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“Why doesn't it seem like there is no special rubric for any literacy grades, so far it's only been seen that students
can write what they know, ask questions and the process of solving them, Miss., ...” (Arac-K)

The habit of literacy training is not evenly distributed at every level of education due to low student interest in reading,
but the teacher still strives for the implementation of literacy to run. One easy way is by giving daily test questions by
raising problems in the community. It's just that it's still very unfortunate regarding the assessment of literacy that has
not shown the clarity of a special rubric in assessing the level of students in literacy. In addition, the usability of the
results of the literacy assessment does not yet have clarity, as a support for grade promotion or school graduation. In
addition, it also raises the possibility that the results of the literacy assessment are used as a standard in improving the
quality of the preparation of test items.

Theme 3: Reflection on the implementation of literacy

Reflection on the implementation of literacy in learning is influenced by the preparation and implementation of literacy
training habits. The theme of this reflection raises three sub-themes which include 1) commitment in carrying out
literacy activities to achieve the desired target, 2) Obstacles encountered in implementation, and 3) Monitoring the
implementation of literacy. The three of them revealed the process of carrying out habituation, from literacy training to
assessment for students.

Table 3. Reflection on the implementation of literacy

Response

Sub-Theme

Result Verification

>

Consistent in assisting students to obtain valid information
and discuss together in addressing problems in the
information that has been obtained.

Commitment in
carrying out
literacy

Commitment in carrying out
literacy habituation is more
indicated by the existence of

» Itisa challenge for teachers, how do teachers present activities to learning that prioritizes
learning that prioritizes literacy and is in accordance with achieve the literacy and in accordance
today's era, so that students are able to follow learning well ~desired target with the times, the teacher's
and get maximum learning achievement. consistent attitude in assisting

» Preparation of more communicative HOTS level test items students, and discussing with
so that students are able to interpret the meaning of the students, thus giving rise to
question request with various keywords in the question. the idea of preparing

» Itis difficult to build a stable mood of students to want to Constraints communicative and easy
read textbooks in class. faced in the questions in the preparation of

» Information in limited textbook reading resources and implementation mathematical models,
more interesting online reading sources of literacy although there are still

> There is no special monitoring of student progress, but only Monitoring the  obstacles in building student
confirmation to students what books and how the results of implementation atmosphere and student
book reviews have been read. of literacy interest in reading sources.

» Literacy monitoring is only seen when students understand

HOTS level math problems related to mathematical
modeling on story questions with long exposure.

Based on the information in Table 3, a reflection of the implementation of literacy training habits can be observed that
has a high commitment in seeking the implementation of literacy activities despite the obstacles faced. Commitment is
shown by mentoring students, seeking learning that focuses on literacy and practicing literacy through test items that
show the critical side of students. The obstacles experienced by teachers in learning when getting used to the
implementation of literacy are more on the mood of students to read textbooks, which has an impact on reading
interest. In addition, students' interest began to lead to digital information so as to allow students to have a tendency to
have low interest in reading textbooks.

“The teacher's challenge is also this, they must be smarter in making learning variations that can spur students to
think critically so that they not only know the concept but also arrive at its application. ...” (Laks-S)

“The child's mood is very difficult to predict, if he reads more on the cellphone than in the text book, it becomes
difficult to understand when he reads about the text book, which makes reading interest low ... ” (Rhy-K)

“..Special monitoring doesn't exist, it's just more of a confirmation of understanding, Miss, what do they get from
reading book X, for example, then if they study it, it's more about the HOTS level in the form of a story with a
complex sentence ... ” (Arac-K)

A challenge in educating students, leading students to be interested in reading textbooks, in addition to changing the
concept of learning into learning that is in accordance with its era. Monitoring literacy results is not only academically
seen from the results of the completion of test items, but rather on student behavior in responding to problems from an
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information. Concretely, it is taught by the teacher through test items with long exposure so that students are able to
understand and interpret the intent and request of the question.
Theme 4: The final result of the implementation of literacy training

The results of its implementation make literacy the end of preparation, implementation and reflection. The sub-themes
obtained in the final results include two things which include the first is the results in students from the
implementation of literacy, and the second is what is in learning in the implementation of literacy.

Table 4. Result of the final result of the implementation of literacy training

Response Sub-Theme Result Verification

» Students are only able to understand the problem and The meaning  The meaning of literacy
then do it mathematically, but students are still not able of the assessments for students is easily
to interpret the problem even though in a series of items,  assessment detected by the teacher by
elements of everyday life have been inserted. results from looking at students who do not

» Students who do not like to read and find it difficult to the literacy like to read and find it difficult to
map problems are easier to judge that their literacy level  training map problems to questions, even
is low, as well as seen from the results of the student's though the assessment is only
mathematical modeling work. based on indicators in the lesson

» The meaning of the results has not been directed so that plans, but at least students are
the assessment is only guided by the indicators of each still able to understand the
subject matter in the lesson plans so that literacy is only surrounding conditions and try to
inserted in it in the form of right and wrong from think mathematically and openly.
modeling that is understood by students. indicated by student

» Students are able to understand the surrounding Implications  achievement.
conditions, able to interpret mathematically and openly of literacy in

thinking, and able to apply it in everyday life consciously.  classroom
» Simultaneously, students are able to understand language learning

and mathematics, thereby realizing sustainable literacy

and having an impact on student achievement.

The meaning of the results of the literacy assessment has not shown a clear direction. The literacy assessment process
is only limited to the teacher seeing the student's ability to what extent students can interpret the questions into simple
language before entering into mathematical calculations. In addition, the assessment is only based on the indicators
contained in the lesson plans for each material, not an assessment with special indicators for literacy assessment.
Therefore, it raises the implications of the implementation of literacy training on students' understanding of the
surrounding conditions and expects that literacy will not only develop in subject matter but is mutually sustainable in
order to have a positive impact on student achievement.

“The assessment is according to the indicator, Miss, students can model what that is, the rest is just from what I see,
students can write anything in the answer to the question” (Last-B)

“...maybe if there is an assessment rubric, the system is like a story rubric, it can be detailed, but where will the
assessment results go, because the ending must be in the application of everyday life, Miss (Arac-K)

The difficulty of mapping the problem by students based on low reading interest, and the impact on the interpretation
of mathematical modeling is less. On the other hand, in providing assessments, teachers have not mastered the extent
to which literacy can be assessed. The teacher only knows the extent of the assessment through the indicators written
in the lesson plans. However, the important implication that has been shown by students at school is that students are
able to understand existing conditions, are able to think openly and try to apply them in everyday life.

Discussion

Literacy training is one way to improve student achievement and the human resources quality of student (Retnawati &
Wulandari, 2019). The training process certainly has stages from preparation, implementation, reflection, to the final
result of the literacy that has been trained. Based on the findings in this study, preparation for training literacy in
students is only limited to getting students to read information for a limited time (15-30 minutes), interpreting and
responding to the truth of information, taking its moral values, and applying it in daily life which is monitored from
mentoring teacher. In line with Jailani et al,, (2020), namely that literacy activities should not only read, but also
interpret and respond to the truth of information and apply it in everyday life. As is the case with ideally the concept of
literacy, namely students' literacy skills are focused on three important things, namely formulating and strategy, using
and interpreting in real life (Maulina & Retnawati, 2018).



European Journal of Educational Research | 327

The implementation of literacy habituation must be supported from various parties, both from the teacher, the school
environment and the students themselves (Aziz et al., 2018). The teacher is able to get used to practicing mathematical
literacy through the preparation of test items that have elements of daily life according to what students know.
However, there are obstacles in conducting an assessment in the implementation of literacy. The obstacle is that there
is no standard and the rubric of the assessment has not been specifically described. School facilities are a supporting
factor in the implementation of literacy training habits by providing books that lead to the future of students, able to
motivate students (Nikmah et al., 2021), and provide an overview for students to excel in accordance with their
interests and areas of expertise, both academic and non-academic.

On the other hand, the obstacles that make students habitually practice mathematical literacy are teacher-centered
learning (Ozgen & Bindak, 2011). In the findings of this study, teachers are still constrained in understanding the
meaning of mathematical literacy. This shows one of the main obstacles in the habit of educating mathematics learning
which is not an element of mathematical literacy. The teacher's lack of understanding is indicated by some of the
teachers are not aware of the existence of learning methods and strategies that focus on literacy even though it is the
most important part during the learning process. These methods and strategies must have elements that lead to critical
thinking skills and a balanced understanding of theory (Gashan, 2015). Through the preparation stage in learning,
teachers are able to change learning methods and strategies that involve students and train literacy in them (Azizah et
al,, 2015; Syam et al.,, 2018; Warsito, 2018). The right method in familiarizing learning with literacy is a problem based
learning (Cahyani & Setyawati, 2016; Farhan & Retnawati, 2014; Hidayati & Retnawati, 2018; Syam et al, 2018),
problem posing based on collaborative learning (Hery, 2017), and also cooperative problem solving (Sari et al., 2019).

It is also important for teachers to create good communication with students during learning, so that it raises students'
critical understanding (Hassan et al., 2015; Nikmah et al,, 2021), knowing students' moods and building conducive
learning. These activities will be realized when teachers and students are able to play an active role in exchanging ideas,
creating role models for students and providing opportunities for students to express their opinions. Habituation like
that makes students able to think openly and show their abilities. Through this, the solution in anticipating students'
difficulties in answering and understanding questions from the teacher. Thus, students are able to dominate the
problem solving process during learning and are able to improve students' literacy skills (Aziz et al., 2018; Hadi &
Novaliyosi, 2019; Jailani et al., 2020).

In learning, the teacher begins to try to get used to giving practice questions and sample questions that have contextual
problem characteristics, and require critical thinking such as PISA and TIMSS questions ( Directorate of Basic Education
Teacher Development, 2018; Ozgen & Bindak, 2011; Wardhani & Rumiati, 2011). The questions given are questions
that are arranged in accordance with the demands of the curriculum, which are known as HOTS questions (Azizah et al.,
2015; Muhazir et al., 2021). This HOTS question is what motivates students to be able to think critically, apply, and
provide solutions to everyday problems. In addition, through habituation of HOTS questions, students can easily
understand the problems interpreted in mathematical modeling (Hassan & Wai, 2019; Syam et al.,, 2018; Warsito,
2018).

The form of the HOTS questions is accustomed in the form of essay questions or story questions that guide students in
understanding the meaning and solutions that will be taken by students. However, it is very unfortunate that literacy
training through HOTS questions can only be assessed with item assessment indicators, even though students' literacy
skills are a part of preparing students for the industrial revolution 4.0 which is related to 21st century abilities and
skills in the form of character building and academic points (Hassan & Wai, 2019; Septikasari & Frasandy, 2018).
Therefore, teachers must be more active in training literacy in learning by strengthening academic knowledge,
increasing student skills according to their interests, and providing problem-solving projects that are resolved to bring
up a solution. In addition, the need for the preparation of a clear assessment rubric to assess the extent to which
students' literacy skills are adjusted to the level of students' knowledge.

Conclusion

Based on the discussion that is adapted to the research objective, namely how literacy is desired in learning in junior
high school, it can be said that mathematical literacy is applied to students who are only limited to reading texts for 15
to 30 minutes every day. In strengthening this habit, the teacher asks students to report their reading results in the
form of student journals. The literacy that is reached by the teacher and accustomed to the students is not yet in sync
with the true meaning of mathematical literacy. However, the teacher has tried to provide optimal learning. This is
shown by changing the project and problem learning methods and strategies according to the student's condition, as
well as the habituation of the teacher in giving HOTS level questions to train students' critical thinking processes,
balance theory and understand the surrounding environment. It's just that without realizing that the teacher's efforts
have been included in the meaning of habituation of mathematical literacy in mathematics learning.
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Recommendations

Teachers must be more active in understanding the meaning of mathematical literacy, so that they are able to be more
optimal in training mathematical literacy appropriately in students. In addition, teachers' mastery of mathematical
literacy is able to strengthen academic knowledge, improve students' skills according to their interests, and provide
problem solving solutions that are resolved to come up with solutions. Thus, teachers can easily compile an assessment
rubric that explains mathematical literacy to the extent that students' literacy skills are adjusted to the level of
students' knowledge both in terms of mathematical context and mathematical content. In addition, based on the
findings in our research, we hope to encourage future researchers to evaluate the implementation of mathematical
literacy in schools, researchers can formulate effective and systematic plans to improve mathematical literacy in
students, as well as provide strategic steps in improving teacher competence to foster and familiarize literacy in
learning mathematics.

Limitations

There are noteworthy limitations of this study. Limited results only from qualitative data collection. It is possible to
measure the extent to which teachers understand mathematical literacy in quantitative terms. Both can be used in
mixed research so that the results are very strong and can explain that the importance of mathematical literacy should
also be owned by mathematics teachers and not only for students.

Authorship Contribution Statement

Rachmaningtyas: Contributed to data collection, data analysis, interpretation, drafting and revision of the manuscript.
Kartowagiran: Contributed to drafting, technical support, supervision, and final approval. Sugiman: Contributed to the
concept and design of the data, supervision and final approval. Retnawati: Contribution to the concept and design of
research instruments, data analysis, and manuscript revision. Hassan: Contributed to manuscript revision and technical
support.

References

Astuti, N. K., Fahinu, & Masuha, J. (2018). Analisis kemampuan literasi matematika siswa kelas VIII SMP swasta di kota
Kendari [Analysis of mathematical literacy ability of class VIII private junior high school students in Kendari city].
Jurnal Penelitian Pendidikan Matematika, 6(1), 99-112. https://doi.org/10.36709/jppm.v6i1.7401

Aziz, N. A. A,, Asimiran, S., Fooi, F. S., & Hassan, A. (2018). Principal instructional leadership and teacher readiness for
change to implement school based assessment in secondary schools. International Journal of Academic Research in
Business and Social Sciences, 8(12), 221-228. https://doi.org/10.6007 /ijarbss/v8-i12 /5008

Azizah, R, Yuliati, L., & Latifah, E. (2015). Kesulitan pemecahan masalah fisika pada siswa sma [Physics problem solving
difficulties in high school students]. Jjurnal Penelitian Fisika Dan Aplikasinya, 5(2), 44.
https://doi.org/10.26740/jpfa.v5n2.p44-50

Bogdan, R. C., & Biklen, S. K. (2007). Qualitative research for education: An introduction to theories and methods (7th ed.).
Pearson Education, Inc.

Cahyani, H., & Setyawati, R. W. (2016). Pentingnya peningkatan kemampuan pemecahan masalah melalui PBL untuk
mempersiapkan generasi unggul menghadapi MEA [The importance of improving problem-solving ability through
PBL to prepare a superior generation for AEC]. In T. S. N. Asih, N. R. Dewi, A. N. Cahyono, M. Kharis, M. Z. Zahid,
Amidi, & D. T. Wiyanti (Eds.), Prosiding Seminar Nasional Matematika (PRISMA) [Proceedings of the National
Mathematics Seminar (PRISMA)] (pp. 151-160). Jurusan Matematika Fakultas Matematika dan Ilmu Pengetahuan
Alam Universitas Negeri Semarang. https: //bit.ly/38dU50l

Campbell, R, Goodman-Williams, R., Feeney, H. & Fehler-Cabral, G. (2020). Assessing triangulation across
methodologies, methods, and stakeholder groups: The joys, woes, and politics of interpreting convergent and
divergent data. American Journal of Evaluation, 41(1), 125-144. https://doi.org/10.1177/1098214018804195

Denzin, N. K. (1978). Sociological methods : A sourcebook. McGraw-Hill.

Directorate of Basic Education Teacher Development. (2018). Penetapan kriteria ketuntasan minimal [Determination of
minimum completeness criteria]. https://bitly/3FBYZYc

Edward, A, S. Bouck, M., Howard, ]., Lambdin, D., Malloy, C., & Sandefur, ]. (2000). Standards for grades 6-8. In ].
Ferrini-Mundy (Ed.), Principles and standards for school mathematics (pp. 211-285). National Council of Teachers
of Mathematics (NCTM). https://bit.ly/3kXy5R4

Farhan, M., & Retnawati, H. (2014). Keefektifan PBL dan IBL ditinjau dari prestasi belajar, kemampuan representasi
matematis, dan motivasi belajar [The effectiveness of PBL and IBL in terms of learning achievement, mathematical
representation ability, and learning motivation]. Jurnal Riset Pendidikan Matematika, 1(2), 227-240.
https://doi.org/10.21831/jrpm.v1i2.2678



https://doi.org/10.36709/jppm.v6i1.7401
https://doi.org/10.6007/ijarbss/v8-i12/5008
https://doi.org/10.26740/jpfa.v5n2.p44-50
https://bit.ly/38dU5ol
https://doi.org/10.1177/1098214018804195
https://bit.ly/3FBYZYc
https://bit.ly/3kXy5R4
https://doi.org/10.21831/jrpm.v1i2.2678

European Journal of Educational Research | 329

Flick, U. (2018). Triangulation in data collection. In U. Flick (Ed.), The sage handbook of qualitative data collection (pp.
527-544). SAGE Publication. https://doi.org/10.4135/9781526416070.n34

Gashan, A. K. (2015). Exploring saudi pre-service teachers’ knowledge of critical thinking skills and their teaching
perceptions. International ~ Journal of  Education and Literacy Studies, 3(1), 26-33.
https://doi.org/10.7575 /aiac.jels.v.3n.1p.26

Hadj, S., & Novaliyosi. (2019). TIMSS Indonesia (Trends in international mathematics and science study). In D. Muhtadi,
S. T. Madawistama, & M. N. Prabawati (Eds.), Prosiding Seminar Nasional & Call For Papers Program Studi Magister
Pendidikan Matematika Universitas Siliwangi [Proceedings of the National Seminar & Call For Papers of the Master
of Mathematics Education Study Program, Siliwangi University] (pp. 562-569). Universitas Siliwangi.
https://bitly/37yhCQj

Hassan, A., Maharoff, M., Abiddin, N. Z., & Ro'is, 1. (2015). Teacher trainers’ and trainee teachers’ understanding towards
the curriculum philosophy regarding soft skills embedment in the Malaysian institute of teacher education. Policy
Futures in Education, 14(2), 164-175. https://doi.org/10.1177/1478210315597857

Hassan, A., & Wai, L. K. (2019). Exploring the learning theories underpinning in technical , vocational , education and
training (TVET) curriculum perceived by TVET students. International Journal of Academic Research in Business
and Social Sciences, 9(11), 1372-1381. https://doi.org/10.6007 /IJARBSS /v9-i11/6706

Hery, H. (2017). Meningkatkan kemampuan pemecahan masalah dan karakter kreatif dalam pembelajaran matematika
problem posing berbasis collaborat [Improving problem solving ability and creative character in learning
mathematics problem posing based on collaborative learning. In T. S. N. Asih, N. R. Dewi, A. N. Cahyono, M. Kharis,
M. Z. Zahid, Amidi, & D. T. Wiyanti (Eds.), Prosiding Seminar Nasional Matematika (PRISMA) [Proceedings of the
National Mathematics Seminar (PRISMA)] (pp. 22-28). Jurusan Matematika Fakultas Matematika dan Ilmu
Pengetahuan Alam Universitas Negeri Semarang. https://bit.ly/3PeKzSk

Hidayati, A. U., & Retnawati, H. (2018). Keefektifan pendekatan PBL dan pendekatan saintifik ditinjau dari HOTS dan
karakter [The effectiveness of the PBL approach and the scientific approach in terms of HOTS and character].
Jurnal Pendidikan Matematika dan Sains, 6(1), 70-82. https://bitly/38gE5ly

Indah, N., Mania, S., & Nursalam, N. (2016). Peningkatan kemampuan literasi matematika siswa melalui penerapan
model pembelajaran problem based learning di kelas VII SMP Negeri 5 Pallangga kabupaten Gowa [Improving
students' mathematical literacy skills through the application of problem based learning learning models in class
VII SMP Negeri 5 Pallangga, Gowa district]. MaPan: Jurnal Matematika dan Pembelajaran, 4(2), 200-210.
https://doi.org/10.24252 /mapan.2016v4n2a4

Jailani, J., Heri Retnawati, H. R,, Wulandari, N. F., & Djidu, H. (2020). Mathematical literacy proficiency development
based on content, context, and process. Problems of Education in the Z21st Century, 78(1), 80-101.
https://doi.org/10.33225/pec/20.78.80

Larasaty, B. M., Mustiani, & Pratini, H. S. (2018). Peningkatan kemampuan literasi matematika siswa kelas VIII SMP
Bopkri 3 Yogyakarta melalui pendekatan PMRI berbasis PISA [Improving mathematical literacy ability of class VIII
SMP Bopkri 3 Yogyakarta through PISA-based PMRI approach on spldv main material. In S. A. Widodo, M. Irfan, &
E. Harini (Eds.), Prosiding Seminar Nasional Etnomatnesia [Proceedings of the National Ethnomatnesia Seminar]
(pp. 622-633). UST PRESS. https://bit.ly/3L.8BKjf

Maulina, Y., & Retnawati, H. (2018). What is the urgency of students ' mathematical literacy , reasoning and
metacognition skill analyzing? In Supardi, E. Yulianti, N. Binatari, H. P. Lestari, D. Setyawarno, & Marfuatun (Eds.),
Proceedings of the 5th International Conference on Research, Implementation and Education of Mathematics and
Sciences (5th ICRIEMS) (pp. 467-472). FMIPA Universitas Negeri Yogyakarta. https://bit.ly/3sta4FI

Mubhazir, A., Hidayati, K., & Retnawati, H. (2021). Literasi matematis dan self-efficacy siswa ditinjau dari perbedaan
kebijakan sistem zonasi [Mathematical literacy and student self-efficacy in terms of differences in zoning system
policies]. Pythagoras: Journal of Mathematics Education/ Pythagoras: Jurnal Pendidikan Matematika, 15(2), 227-
245. https://doi.org/10.21831/pg.v15i2.36255

Nikmah, E. A, Zubaidah, E., & Retnawati, H. (2021). How Indonesian primary teacher motivate and trains critical
thinking skills during pandemic ?: A phenomenological study. Journal of Progressive Education / Jurnal Pendidikan
Progresif, 11(1), 39-53. https://doi.org/10.23960/jpp.v11.i1.202104

Ozgen, K., & Bindak, R. (2011). Determination of self-efficacy beliefs of high school students towards math literacy.
Educational Sciences in Theory and Practice/ Kuram ve Uygulamada Egitim Bilimleri, 11(2), 1085-1089.
https://bitly/3w1YBiN

Padmadewi, N. N., & Artini, L. P. (2018). Literasi di sekolah, dari teori ke praktik [Literacy in schools, from theory to
practice]. Nilacakra. https://bit.ly/3sqW4wl



https://doi.org/10.4135/9781526416070.n34
https://doi.org/10.7575/aiac.ijels.v.3n.1p.26
https://bit.ly/37yhCQj
https://doi.org/10.1177/1478210315597857
https://doi.org/10.6007/IJARBSS/v9-i11/6706
https://bit.ly/3PeKzSk
https://bit.ly/38gE5ly
https://doi.org/10.24252/mapan.2016v4n2a4
https://doi.org/10.33225/pec/20.78.80
https://bit.ly/3L8Bkjf
https://bit.ly/3sta4FI
https://doi.org/10.21831/pg.v15i2.36255
https://bit.ly/3w1YBiN
https://bit.ly/3sqW4wl

330 | RACHMANINGTYAS ET AL. / Habituation of Mathematical Literacy

Retnawati, H., & Wulandari, N. F. (2019). The development of students’ mathematical literacy proficiency. Problems of
Education in the 21st Century, 77(4), 502-514. https://doi.org/10.33225 /pec/19.77.502

Sari, V. ], Connie, C., & Swistoro, E. (2019). Upaya peningkatan kemampuan pemecahan masalah dan hasil belajar
peserta didik melalui penerapan metode cooperative problem solving [Efforts to improve problem solving ability
and student learning outcomes through the application of cooperative problem sol. Jurnal Kumparan Fisika, 1(1),
70-77. https://doi.org/10.33369/jkf.1.1.70-77

Septikasari, R., & Frasandy, R. N. (2018). Keterampilan 4C abad 21 dalam pembelajaran pendidikan dasar [21st century
4C skills in basic education learning]. Tarbiyah Al-Awlad, VIII(2), 112-122. https://bitly/3M8na3g

Sumartati, L. (2010). Pembelajaran IPA berbasis scientific and technological literacy [Science learning based on scientific
and technological literacy]. Balai Diklat Keagamaan Bandung/ Bandung Religious Education and Training Center.

Suprayitno, T. (2019). Pendidikan di Indonesia: Belajar dari hasil PISA 2018 [Education in Indonesia: Learning from the
results of PISA 2018]. Repositori Institusi Kementerian Pendidikan Kebudayaan, Riset dan Teknologi Republik

Indonesia. https://bit.ly/3FxIXjv

Syam, S. S., Setyaningrum, W., & Retnawati, H. (2018). Student Perceptions’ towards Mathematical Literacy. In U.
Salmah, B. D. Prasetyo, P. A. Laksmiwati, I. G. A. R. Sripadmi, & R. N. Oktarina (Eds.), Proceedings of the 5th
International Symposium on Mathematics Education Innovation (pp. 322-330). SEAMEO Regional Centre for QITEP
in Mathematics. https://bitly/3M3]rPr

Wardhani, S., & Rumiati. (2011). Instrumen Penilaian Hasil Belajar matematika SMP: Belajar dari PISA dan TIMSS
[Assessment instruments for middle school mathematics learning outcomes: Learning from PISA and TIMSS].
PPPPTK Matematika / Center for the Empowerment of Mathematics Educators and Education Personnel.

Warsito. (2018). Literasi matematika [Mathematical literacy]. In A. Baist & N. N. Saputra (Eds.), Prosiding Optimalisasi
Literasi Matematis dalam Sudut Pandang Saintifik [Proceedings of Optimizing Mathematical Literacy in a Scientific
Point of View] (pp. 9-17). Universitas Muhammadiyah Tangerang. https://bit.ly/31.4


https://doi.org/10.33225/pec/19.77.502
https://doi.org/10.33369/jkf.1.1.70-77
https://bit.ly/3M8na3g
https://bit.ly/3FxlXjv
https://bit.ly/3M3JrPr
https://bit.ly/3L4Qgiv

