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Abstract

The Indonesian Government regulates a national assessment to measure students' numeracy literacy skills as a reference in planning education policies. One of the most recent national assessment data is the 2021 National Assessment Data. This data provides an overview of the numeracy literacy level of students in Indonesia and identifies challenges faced and opportunities for improvement and further development. The research that has been carried out aims to determine the numeracy literacy level of students based on education level: Elementary School (SD/MI), Junior High School (SMP/MTs), Senior High School (SMA/MA), Vocational High School (SMK/MAK) and provinces based on the 2021 National Assessment (AN). They are using a quantitative approach—data based on AN 2021 data, which has become publicly available and endorsed for research development purposes. The population is all schools in Indonesia. The sample is a school whose students (grade 5 SD/MI, grade 8 SMP/MTs, and grade 11 SMA/MA and SMK/MAK) are randomized to participate in the national assessment (AN). The data is a questionnaire answered by students in 34 provinces, 255649 students. Results: The highest and lowest average scores for numeracy competency levels were SMA (1.71), SMK (1.69), SMP (1.66), and SD (0.19). At the provincial level, the highest was DKI Jakarta (1.77), and the lowest was North Maluku (1.46). The study concluded that the average numeracy scores of students, both at the education level and at the provincial level, are still at the lower middle level.
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INTRODUCTION

Education in Indonesia in the 2018 PISA assessment shows a low literacy level. This is because the methodology and orientation of educational policies are still pursuing standardization (Kania et al., 2023). The unsatisfactory results of the numeracy literacy tests obtained by Indonesian students in PISA were one of the factors that became the reason for developing numeracy literacy-based mathematics assessments for SD/MI students so that they are accustomed to solving numeracy-based questions from an early age (Lessy et al., 2023).

Numeracy skills in Indonesia could be better due to several factors, one of which is low awareness of the importance of numeracy literacy in solving math problems (Purnama & Widenisah, 2023). To realize Indonesia's vision of becoming a golden Indonesia in 2045, the world of education needs to change its mindset. Teachers have a very strategic role in the world of education. The challenge of quality education requires teachers to be more creative, innovative, and inspiring. The problems that exist in schools are based on interviews that have been conducted with school principals and teachers. Educators complain about students' low literacy and numeracy abilities (Adawiyah & Prihandini, 2023).

Field data shows that students' literacy skills are still low, so learning innovation is needed (Munahefi et al., 2023). The factor affecting low literacy in Indonesia is Indonesians' lack of interest in reading (Pratiwi et al., 2023). In addition, students' literacy and numeracy experienced setbacks due to sub-optimal education, lack of facilities, and lack of understanding of the independent curriculum during the COVID-19 pandemic (Wahyuni & Tranggono, 2023). The quality of student learning is deficient, reflected in the poor scores on international assessments such as PISA, TIMSS, and PIRLS. Structural educational reforms to foster citizenship and civic responsibility are urgently needed. (Boudihaj and Sahli, 2022). Findings from the data indicate that mathematics teachers need to be better prepared to meet the needs of socioculturally diverse students in their different classes (Meeran & Wyk, 2022).

From the various descriptions above, the problem in this research is to determine the numeracy literacy level of SD/MI, SMP/MTs, SMA/MA, and SMK/MAK students based on the 2021 National Assessment (AN) and the numeracy literacy level of students in each province. The state-of-the-art (SOTA) that is useful/can be used by others in science regarding the level of numeracy literacy of students both at the education level and the provincial level based on AN 2021. This is the quality of the novelty of this study.

The purpose of this study was to determine the numeracy literacy level of students based on education level: Elementary School (SD/MI), Junior High School (SMP/MTs), Senior High School (SMA/MA), Vocational High School (SMK) /MAK) Furthermore, the province is based on the 2021 National Assessment (AN).

Since Indonesia's independence in 1945 until now, the exams conducted nationally have changed terms, as shown in Table 1 below:

Table 1. National Examination Period

	Year
	Name

	1965-1971
	State Examination (State Examination)

	1972-1979
	School Exam (School Exam)

	1980-2002
	National Final Stage Learning Evaluation (EBTANAS) (National Final Stage Learning Evaluation)

	2003-2004
	National Final Examination (UAN) (National et al.)

	2005-2019
	National Examination (UN) (National Examination)

	2020-2021
	Canceled due to Covid-19 (Canceled due to Covid-19)

	2020- Now
	In Independent Learning, the National Examination is fully handed over to schools to become US, and there is a National Assessment (AN) or Minimum Competency Assessment (AKM).

Implementation of the National Examination based on Regulation of the Minister of Education and Culture of the Republic of Indonesia Number 4 of 2018 concerning the Assessment of Learning Outcomes by Education Units and Assessment of Learning Outcomes by the Government.


The implementation of the 2021 National Assessment is not designed as a substitute for National Examination and National Standard School Examinations but as a form of changing the paradigm of educational evaluation. The Minister of Education and Culture (Mendikbud), Nadiem Anwar Makarim, stated that the fundamental difference in the National Assessment was that it no longer studied and mapped the education system in the form of inputs, processes and outputs. "The portrait of service and performance of each school from the results of this National Assessment is a mirror for us to contemplate together in order to accelerate the improvement of the quality of education in Indonesia." The 2021 National Assessment maps the quality of education for all schools, madrasas and the equalization program for primary and secondary schools. The National Assessment is divided into three parts: (1) Minimum Competency Assessment (AKM), (2) Character Survey, and (3) Learning Environment Survey.

AKM is intended to assess student success based on cognitive learning outcomes such as reading and arithmetic. These two components of minimal competency are necessary for students to contribute to society, regardless of the job sector or future profession they wish to follow. "Focusing on literacy and numeracy skills does not reduce the importance of these subjects because they help students learn other fields of science, especially to think and digest information in written and numerical form or quantitatively." The second component of the National Assessment is a character survey, which is intended to assess student success from social-emotional learning outcomes in the form of character pillars to produce a Pancasila Student Profile. "Faith and piety to God Almighty, as well as a noble personality, global diversity, independence, cooperation, critical thinking, and creativity." The third component of the National Assessment is a study of the learning environment to evaluate and map the supporting characteristics of the quality of school-based learning.

The 2021 National Assessment is carried out as a basic mapping of real education levels in the field without sanctions for schools or students. "The results of the National Assessment have no consequences for schools, only mapping to determine actual conditions." The Ministry of Education and Culture will also support schools and education offices by submitting evaluation reports outlining the strength profile and growth areas of each school and region. "It is very important for teachers, principals, students, and parents to understand that the 2021 National Examination does not require special or additional preparation, which will become a psychological burden on themselves." "Don't worry, there is no need for additional assistance for the National Assessment," said the Minister of Education and Culture. For this reason, the Government asks all stakeholders to be ready to assist in the implementation of the National Assessment starting in 2021 as part of efforts to improve the quality of Indonesian education.

LITERATURE REVIEWS

Numeracy literacy includes the knowledge, skills, and dispositions needed to use mathematics effectively in a variety of contexts. It involves understanding and using mathematical concepts, procedures, and reasoning to interpret and critically analyze numerical information, make decisions, and solve problems in everyday life (Australian Council for Educational Research, 2013; National Council of Teachers of Mathematics, 2000; OECD, 2013; National Center for Education Statistics., 2008; Australian Curriculum, Assessment, 2010).

Numerical literacy is very necessary for everyday life in the context of personal and professional success (OECD, 2013) shows the importance of numeracy literacy in the development of children at an early age. Research shows that a strong understanding of mathematics at an early age is an important foundation for future academic and professional success.

Regarding the components of numeracy literacy, according to Smith & Johnson (2020) and Johnson & Thompson (2021) numeracy literacy is in various contexts, including finance, health, and decision-making. The results of research by Brown & Jones (2018), who conducted a longitudinal study of the results of their research, show that individuals with high levels of numerical literacy tend to achieve better results at work, including career advancement and achievement of work goals. The results of research by Clark & Lewis (2017) and Garcia & Martinez (2019) explain the importance of numerical literacy in the context of health, such as understanding drug dosage instructions, reading medical test results, and understanding statistical information related to health.

In relation to the national assessment, according to Mathematics (2000), increasing numeracy literacy in the education system requires a strong understanding of mathematics for students through national assessments. New Zealand Education (2013), González & González (2015), and the UK Department of Education and Skills (2006) focus on national strategies to increase numeracy literacy in schools. This is an important role for the national assessment in supporting the implementation of this strategy and providing synergies between the mathematics curriculum and student numeracy assessments.

Factors that affect Numerical Literacy in everyday life and the world of work are presented by Smith & Johnson (2018), Garcia & Hernandez (2019), and Johnson & Brown (2020), which focus on numeracy skills in the context of the world of work, shows that numeracy skills can affect employees' numeracy abilities and explains the implications of numeracy skills on their performance and productivity in the workplace.

Related to the domain of numbers, number is a mathematical concept used for counting and measuring. The symbols or symbols used to represent a number are called numbers or number symbols (Wahyuningtyas, 2015) . From the research results of Nasution & Hasanah (2023), it is known that the process of learning mathematics for grade IV students in fractional operations material has not gone well. During the learning process, students do not have the interest and motivation to follow the learning process. The difficulties experienced by students in participating in the mathematics learning process of fractional operations are multiplication and division of fractions and the difficulty of distinguishing between the numerator and denominator.

Nasutioan and Hasanah stated that the factors causing student learning difficulties came from internal factors and external factors. Internal factors, namely students' negative views of mathematics lessons, which are considered difficult, and also the absence of student motivation to participate in the learning process. External factors, namely the community environment, such as student activities playing outside of school, and also the use of mass media, such as mobile phones and games that are increasingly accessible, are detrimental to students (Nasution & Hasanah, 2023) .

As a result of interviews conducted by Novianti and Barera (2023), the teacher stated that he had used various learning tools such as picture cards and various interactive learning videos and powerpoints, but there were still many obstacles faced when entering the material for subtracting integers. operations, namely, students do not understand how to determine the results of subtracting units by units, tens by tens, and hundreds by hundreds; students,Students when working on borrowed techniques, directly reduce large and small numbers because they do not understand the elements of subtraction operations. The factor that influences these errors is the existence of uncontrolled misconceptions between teachers and students. According to (Rosalianisa et al., 2023) , language is not only an instrument or a means of communicating with other people and the environment but also a factor that contributes to the development of other aspects in children, one of which is the cognitive aspect. aspects of knowing the concept of numbers.

Guerrero and Park (2023) propose that the concept of generative numbers arises from children's awareness of how the combinatorial rules of numbers allow the representation of arithmetic quantities (especially addition and multiplication). This can be done through various models of learning media, such as developing problem-based math comics in integer learning and knowing the feasibility of problem-based math comics in elementary schools as developed by (Fadli et al., 2023 ) . Rujak-rujakan games as a medium for learning mathematics in the material for integer multiplication operations developed by (Meishinta et al., 2023) . Students understand the concept of addition and subtraction of integers with tile simulation developed by (Rahayu & Soleha, 2023) . The result is that by simulating plots, students can easily master the concept of integer operations.


Related to the realm of algebra, Mathematics is divided into several fields, one of which is algebra. Algebra was necessary for the development of other mathematical fields such as analytic geometry, calculus, and statistics. According to research findings, some of the problems include difficulty understanding questions, recognizing variables, coefficients, and constants, and not understanding how algebraic ideas work (Syarah et al., 2023) . Algebraic arithmetic operations are material that students learn at the junior high school level, which includes the arithmetic operations of addition, subtraction, multiplication, and division (Lestari & Suryadi, 2020; Sari & Afriansyah, 2020) . Algebraic arithmetic operations are beneficial for students, especially for studying mathematics material at a higher education level (Zulaika et al., 2019) .

So far, algebra material is still considered difficult by students. Students often make mistakes in solving questions related to algebraic material. This happens because students' understanding of algebraic material is still low, so learning is needed that involves many parties, including colleagues and parents; in this case, community care-based learning is used (Hosnan & Purnomo, 2022 ) .

The results of research by (2021) and (2021) found that the causes of students' difficulties in algebraic arithmetic operations include a low understanding of students' concepts, which were identified from test results on algebraic form material, including (1) students' ability to answer questions drawing is still not understood, (2) procedural in answering the questions given is still not understood by students in symbols, (3) Mathematical calculation operations on students' written test questions are still not quite right. Students' ability in algebra is still relatively low (Pramesti & Retnawati, 2019) .

Several factors cause students to make mistakes in handling algebraic problems, including students who do not understand addition, subtraction, multiplication, and division in algebraic form. Another factor was also put forward by (2016) in research, namely mistakes that students often make when working on questions about algebraic operations, namely conceptual errors, which are divided into two parts, namely: (1) deficiencies in interpreting the meaning of the problem; and (2) errors in understanding basic algebraic concepts. The two procedural errors are divided into two, namely: (1) errors in the completion steps related to prerequisite material that must be understood and (2) errors in calculating an operation.


Regarding the geometric domain, ri (Jones & Fujita, 2013) argue that the geometry curriculum is associated with teaching reasoning and proof and training in problem-solving skills (2008). Geometry can provide additional learning opportunities, such as problem-solving and mathematical modeling, which are crucial in teaching and learning. Geometry learning aims to develop students' logical thinking skills, be able to solve problems related to geometry in everyday life, and master other material related to geometry material (Aini & Suryowati, 2022; Hidayah & Fitriani, 2021). Meanwhile, the goal of learning geometry is to develop logical thinking skills, provide knowledge that supports other materials, and be able to read and interpret mathematical ideas (Afriansyah, 2022; Hosnan & Purnomo, 2022)
.


Shape material is a prerequisite material that students must have (Hosnan & Purnomo, 2022; Sofiani et al., 2023). Studying this flat-shaped material will be a provision for students at the next level. Aircraft material is related to everyday life (Afhami, 2022). However, in reality, learning about flat shapes is still difficult for students to experience, especially in solving problems (Sholihah & Afriansyah, 2018; Sumiati & Agustini, 2020). Possible difficulties experienced by students can result in errors in answering or solving questions on shape material (Ole & Dipan, 2023; Ramdhani, 2018; Ristiani & Maryati, 2022). Based on the results of research (Hidayah & Fitriani, 2021), students experience difficulties in learning geometry in conceptual problems. If students need help understanding geometric concepts, they will also have difficulty learning other material related to previous geometric concepts (Ulfa & Sundayana, 2022). This is because it will take more work for students to relate one concept to another.

The difficulties faced by students in learning geometric materials on plane shapes include problems related to understanding essential concepts, difficulties in working on or solving problems thoroughly, difficulties in applying material with other shapes to natural objects, difficulties in determining strategies in carrying out mathematical procedures, and difficulties in solving problems on the questions given. The solution to this challenge is to include modifications in the learning approach to encourage students to apply their perspectives on mathematics in everyday life (Ali et al., 2023).


(Shodiqin et al., 2022)The ability to think probabilistically is a process of Higher Order Thinking Skills (HOTS) . As seen in the reality on the ground, many students have difficulty solving problems about opportunities. Research on probabilistic thinking skills shows that most students do not have clear ideas about probabilistic constructs (Sharma, 2012). lack of understanding, so students do not understand the problems of opportunities given (Putridayani & Chotimah, 2020). Research in high school shows that the ability to think probabilistically is still low in constructing probabilities for an event; students use their best judgment to choose the least likely event (Khoirunnisa et al., 2021). For teachers, the results of this study can be a source of information related to students' abilities, so teachers can find solutions on how to improve students' probabilistic thinking skills. In addition, this research contributes to being an answer for other researchers who have the same problem.

Students who work on probability problems use iconic and concrete models of symbolic thinking (Groth et al., 2021). Probability solving is based on information about what might happen. Starting from basic probability, the type of reasoning used is sometimes not intuitive; if it is not taught well in class, students will miss the uncertain aspects of life. The point of Mathematics is to help solve real-life problems, and the possibilities not only reflect that but also help us understand things around us. This can help children to be ready to face the uncertainties of the modern world of technology (Till, 2014).


Regarding knowing competence, teachers must be aware of and conversant with various information and creative and effective pedagogical abilities to apply various teaching techniques and approaches. This is important because some children still perceive math and science as complex disciplines. They avoid or refuse to participate in these courses in further education due to their thinking. As a result of our results, policymakers must use more of the latest technologies and new teaching and learning strategies to improve the educational process. (Nkundabakura et al., 2023) .


Mathematics and science are usually considered complex disciplines by sure students (Kadunz & Zudini, 2021; Mcnabb, 2021; Stohlmann, 2022). This thinking causes individuals to flee or refuse to participate in these courses at their next school. Due to this prejudice, teachers may feel less motivated to engage students in math and science lessons. Teachers, on the other hand, can use creative tools to make learning math and science accessible and uncomplicated for children. Innovative resources, according to relevant studies (Ouahi et al., 2022; Salas-Rueda, 2021; Wieman et al., 2008), assist teachers in engaging students in their classrooms. (Gilbert et al., 2021) found that creative strategies help teachers in class preparation.

According to the author, utilizing creative ways encourages student involvement, interaction, and communication during the teaching and learning process. According to (2021), using more than one teaching approach and being innovative in teaching mathematics and science makes students interested in studying mathematics and can also be evidence of superior teaching. Currently, most teachers use innovative methods to build the attractiveness of the learning environment and improve student performance (Byusa et al., 2021; Iyamuremye et al., 2022; Mukagihana et al., 2021; Musengimana et al., 2021).


Students' problem-solving abilities still need to be improved because the inability of students to solve the difficulties of solving problems and the teaching materials used in the teaching and learning process has not helped students understand mathematical problems. The use of technology in mathematics education is an example of innovation (Hidayat et al., 2023). Given the importance of math performance in future school outcomes, identifying young children with difficulties in fine motor skills will help educators design better strategies for teaching math skills. (Flores et al., 2023) .


Related to application competence, learning mathematics is closely related to computational thinking, which applies and involves various logical and analytical thinking abilities, namely computational thinking: decomposition, abstraction, pattern recognition, and algorithms (Lee et al., 2023 ). According to (Fadlilah and Siswono, 2022), creative thinking is an individual activity that combines logical thinking to find solutions to problems to produce new product innovations. One of the talents of higher-order thinking is creative thinking to process thoughts and produce new insights (Luthfiyah et al., 2015). Meanwhile, according to (Ristontowi and Mediterranean, 2020), creative thinking mathematically is finding new and varied solutions to open mathematical problems. Based on some of the definitions above, mathematical creative thinking is the ability to think at a higher level to process ideas to produce new, diverse, and innovative ideas.


Weilin H. et al. (Maulidina, 2019) state that mathematical counting ability is a student's ability to apply number concepts and numeracy skills in real life, for example, at home, at work, in the community, and so on. Mathematical numeracy is a student's ability to apply, analyze, and understand mathematics to solve a contextual problem in everyday life (Baharuddin et al., 2021).

The 2015 Program for International Student Assessment (PISA) test results show that numeracy skills in Indonesia at that time were ranked lower, even below Vietnam, which is a small country in Southeast Asia. The results of the mathematics test held by PISA between Vietnam and Indonesia are very far away; Vietnam gets a score of 495 (on a scale of 50), while Indonesia gets a score of 387. The ability to use number ideas and the ability to operate arithmetic in everyday life (for example, at home, work, and involvement in community life and as citizens) and the ability to analyze quantitative information that is around us can be interpreted as numeracy skills (Kemendikbud, 2017).


In Indonesia, students tend to have low scores on mathematical communication skills that need improvement (Kanah & Mardiani, 2022; Nuraeni & Afriansyah, 2021). This was also conveyed by (Vale & and Barbosa, 2017), who stated that many students had difficulty conveying mathematical ideas both in writing and orally. Most students have mastered the basic concepts of mathematics, but the implementation of these concepts is not structured (Pangesti, 2018). The main factor for student errors is that students have difficulty changing the questions in the questions into mathematical forms (Magfirah et al., 2019)

Related to reasoning competence, mathematical reasoning is learning new things using symbols, concepts, or mathematical relationships. Mathematical reasoning includes inductive, deductive, comparative, and generalization (Kartono & Shora, 2020). In learning mathematics, students are trained to improve logical thinking skills (Dawkins & Cook, 2017). Students' capacity to reason appropriately can be increased by reasoning (Bronkhorst et al., 2020). Reasoning is a thought process that relates known facts to conclusions (Barnes, 2019). Mathematical reasoning is an essential ability that students must have in every mathematics lesson (Andrews-Larson et al., 2021; Bosque et al., 2017; Buckley et al., 2019; Schmidt et al., 2020; Stein et al., 2020; Stein et al., 2020; Stein et al., 2020; al; Sumpter, 2018; Zaini & Retnawati, 2019)
RESEARCH METHOD

This study uses a quantitative approach with secondary data analysis from the 2021 National Study Data. The data to be used is aggregate data, which includes the numerical literacy level of students in various provinces or regions in Indonesia. The population of this research is all schools in Indonesia. The sample consisted of schools whose students were (grade 5 SD/MI), grade 8 SMP/MTs, and grade 11 SMA/MA and SMK/MAK—randomly selected to participate in AN. The sample was selected to represent students taking the AN 2021 exam. The data in this study came from a questionnaire filled out by students from 34 provinces, totaling 255649 students.

The steps in the data analysis method include the following activities. (1) Collection of numerical data resulting from the 2021 national assessment. (2) Examination of data thoroughly to ensure its validity and accuracy. (3). Arrange the collected enumeration data into an appropriate format. (4) Use statistical techniques and other analytical methods to identify numerical data patterns, trends, or relationships. (5) Interpretation of the results of the analysis to understand the level of numeracy literacy based on national assessment data. (6) Prepare a research report summarizing the essential findings from the numerical data analysis.

The data collection process is based on the 2021 national assessment data from trusted sources, such as the Indonesian Ministry of Education and Culture. Secondary data was analyzed statistically to get an overview of the numeracy literacy level of students in Indonesia. Data analysis data were analyzed using descriptive statistical methods to get an overview of the numeracy literacy level of students in Indonesia.
The National Assessment consists of three instruments: (1) Minimum Competency Assessment (AKM), which assesses students' reading and mathematics literacy; (2) character survey, namely assessing the character and habits that reflect the character of students; and (3) the Learning Environment Survey, which assesses the quality of various aspects of input and teaching-learning processes in the classroom and at the school level. Learning Environment Survey data is needed to develop and evaluate why students in certain schools have high or adverse learning outcomes. The scope of AKM, which consists of respondents, instruments, and information, is shown in Figure 1. The AKM framework can be seen in Figure 2. The reading literacy grid can be seen in Table 3, and the numbering grid in Table 4. The results report can be seen in Table 5 and Table 6.
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Figure 1. Scope of AKM
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Figure 2. AKM Framework

Issue development is divided into six levels: Level 1 (levels 1-2), Level 2 (levels 3-4), Level 3 (levels 5-6), Level 4 (levels 7-8), Level 5 (level 9-10 ), and Level 6 (grades 11-12). Class 1-3 = 3 choices (A, B, C); class 4-9 = 4 choices (A, B, C, D); class 10-12 = 5 choices (A, B, C, D, E).


The population in this study were National Assessment Participants, namely all educational units consisting of school principals, all teachers, and students who were selected for the socioeconomic socioeconomic stratification of the Ministry of Education and Culture, SD/MI level, grade V with a maximum number of 30 students; for SMP/MTs, SMA/MA, SMK class VIII and XI with a maximum of 45 students per educational unit.

Sample: Students (grades 5, 8, and 11) will be randomly selected by the Ministry of Education and Culture, considering socioeconomic socioeconomic factors. Education units are not allowed to change the sample of students because it can affect the results and follow-up to improve learning.

Table 3. Reading Literacy Grid

	NO.
	Literacy
	Cl 5
	Cl 8
	Cl 11

	1
	Fill
	
	
	

	
	Information Text
	50%
	60%
	70%

	
	Literary Text
	50%
	40%
	30%

	2.
	cognitive processes
	
	
	

	
	Fetch and Access
	50%
	40%
	30%

	
	Interpret and Integrate
	40%
	40%
	40%

	
	Reflection and Evaluation
	10%
	20%
	30%

	3.
	Context
	
	
	

	
	Personal
	60%
	40%
	30%

	
	Socio-cultural
	30%
	40%
	40%

	
	Scientific
	10%
	20%
	30%

	4.
	Inquiry form
	
	
	

	
	Regular MC (only one correct answer)
	20%
	20%
	20%

	
	Complex MC (more than one correct answer like BS, Yes-No, etc.)
	60%
	60%
	60%

	
	Suitable
	10%
	10%
	10%

	
	Short Entry
	5%
	5%
	5%

	
	Description/Essay
	5%
	5%
	5%


Note: figures in the table are approximate

Table 4. Numerical Literacy Grid

	NO.
	Literacy
	Cl 5
	Cl 8
	Cl 11

	1
	Fill
	
	
	

	
	Numbers: Concepts and operations
	40%
	30%
	25%

	
	Measurement and Geometry
	25%
	30%
	30%

	
	Data and Uncertainty
	25%
	30%
	35%

	
	Algebra
	10%
	10%
	10%

	2.
	cognitive processes
	
	
	

	
	Knowing/Understanding
	30%
	25%
	20%

	
	Apply
	50%
	50%
	50%

	
	Thinking
	20%
	25%
	30%

	3.
	Context
	
	
	

	
	Personal
	60%
	40%
	30%

	
	Socio-cultural
	30%
	40%
	40%

	
	Scientific
	20%
	35%
	30%

	4.
	Inquiry form
	
	
	

	
	Regular MC (only one correct answer)
	20%
	20%
	20%

	
	Complex MC (more than one correct answer like BS, Yes-No, etc.)
	60%
	60%
	60%

	
	Suitable
	10%
	10%
	10%

	
	Short Entry
	5%
	5%
	5%

	
	Description/Essay
	5%
	5%
	5%


Note: figures in the table are approximate

Table 5 summarizes the findings of the Reading Literacy Competency Level.

	NO.
	Results
	Information

	1.
	Need particular intervention (Need particular intervention)
	Students need help finding and retrieving explicit information in the text, and they can generate direct conclusions.

	2.
	Base (Basic)
	Students can find and remember explicit material in texts, as well as make basic interpretations.

	3.
	Competent (Proficient)
	Students can understand the implicit information in the text and draw conclusions based on the integration of certain information in the text.

	4.
	Proficient (Advanced)
	Students can integrate information from different texts, assess the substance, quality, and style of the text, and reflect on the content of the text.


Table 6: Report on the results of the Numerical Literacy Competency Level

	NO.
	Results
	Information

	1.
	Need special intervention (Need special intervention)
	Students need more mathematical knowledge. Students demonstrate mastery of some concepts and limited computational skills.

	2.
	Base (Basic)
	Students have basic math skills: basic calculations in the form of direct equations, basic concepts related to geometry and statistics, and solving simple routine math problems.

	3.
	Competent (Proficient)
	Students can apply their mathematical knowledge in a more diverse context.

	4.
	Proficient (Advanced)
	Students can reason to solve complex and non-routine problems based on their mathematical concepts.


RESEARCH RESULTS

Based on the proportion of students who filled out the questionnaire, 255735 students from 34 provinces were registered. The processed data obtained in descriptive statistics is shown as shown in table 1 below:

Table 7. Mean, Standard Deviation, and Standard Error of Students' Numerical Literacy Ability

	No.
	School
	Means
	Std Deviation
	Std Error
	N

	1.
	SD
	1.5714
	.20998
	001
	163107

	2.
	JUNIOR HIGH SCHOOL
	1.6643
	.18791
	001
	56557

	3.
	SENIOR HIGH SCHOOL
	1.7104
	.24095
	001
	24109

	4.
	SMK
	1.6889
	.17711
	002
	11962

	
	Total=
	
	
	
	255735


Table 7 informs that the average enumeration values are SD = 1.57, SMP = 1.66, SMA = 1.71, SMK = 1.69, and national value = 1.61. These results indicate that overall, the numeracy literacy level of Indonesian students is still in the lower middle range or is still low. Data analysis shows that most students do not understand basic mathematical concepts, such as arithmetic operations, fractions, comparisons, and measurements. In addition, there are significant differences in literacy rates between provinces.
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Figure 3. Mean Students' Numerical Ability Each Province

Based on Figure 3, the highest average top 10 rankings are Provinces: DKI Jakarta (1.77), DI Yogyakarta (1.75), Riau Islands (1.69), Bali (1.67), Central Java (1, 66), East Java (1.66), East Kalimantan (1.65), West Java (1.64), Bangka Belitung (1.63), and West Sumatra (1.64). The lowest average order of the top 10 is Province: North Maluku (1.46), West Papua (1.51), NTT (1.51), Central Sulawesi (1.52), West Sulawesi (1.52), Maluku (1.52), Aceh (1.52), West Kalimantan (1.52), Papua (1.54), and Gorontalo (1.54).

DISCUSSION
The results of this study indicate that overall, the numeracy literacy level of Indonesian students is still in the lower middle range, aka still low. The results of this study are the same as the 2011 TIMSS results, which show that Indonesian students' numeracy skills are still relatively low (Pramnesti & Retnawati, 2019). This is because students' self-efficacy beliefs are also low. In'am and Sutrisno's research (2020) results show that self-efficacy beliefs affect individual performance through four basic processes: cognitive, motivational, emotional, and selection. In addition, according to Frank and Black (2018), cultural factors influence the understanding of mathematics. According to Müller and Desoete (2019), socioeconomic status influences mathematics learning achievement and the mediating role of attitudes and numeracy practices at home.

Factors that affect numeracy literacy include (1) the quality of mathematics education in schools, (2) the learning methods used by teachers, (3) socioeconomic socioeconomic factors and students' family environment, and (4) access to supporting resources for learning numeracy. This is by the results of the MNAP (National et al.) (2008) report showing that the consistency of findings achieved by mathematics students is mediocre compared to their peers around the world. These results are the same as those of an analysis conducted by the OECD (2019), which measures students' mathematics, reading, and science abilities in various countries.

The reference above explains the relationship between the quality of mathematics education in schools and students' numeracy literacy based on PISA results. According to Hattie (2009), regarding the factors that influence student achievement, Hattie concluded that effective mathematics teaching positively impacts students' numeracy literacy. Kilpatrick et al. (2001) also suggest teaching mathematics at school. It is focused on the importance of a good teaching approach in improving students' numeracy literacy.

Fear and negative perceptions of mathematics can also interfere with smooth learning. The results of research by Richardson and Suinn (2015) show that there is a relationship between math anxiety and math achievement in school and university students. So, math anxiety can be an obstacle for individuals in increasing their numeracy literacy in everyday life.

CONCLUSION

The conclusions of this study are as follows.

The numeracy literacy of Indonesian students still needs to improve. This is reflected in the scores obtained by students on the numeracy competency tests, which indicate a need for more understanding and skills in understanding, analyzing, and solving problems involving mathematical concepts.

Differences in numeracy literacy between regions. Some regions have higher numeracy literacy levels compared to other regions. Educational accessibility, teaching quality, and learning environment can affect students' numerical literacy levels in each region.

Efforts are needed to improve numeracy literacy. Improving the quality of learning mathematics, developing interesting teaching materials, and increasing students' understanding of the relevance of mathematics in everyday life are steps that can be taken to improve numeracy literacy.

The importance of cooperation between Government, schools, and parents. Parents need to actively support mathematics learning at home and arouse children's interest in mathematics.

Further research is needed: The research "Numerative Literacy of Indonesian Students Based on the 2021 National Assessment Data" provides an initial description of the level of numeracy literacy of students in Indonesia. However, further research still needs to be conducted to understand the factors that influence numeracy literacy, understand the difficulties students face more deeply, and identify effective strategies to improve overall numeracy literacy.
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