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Abstract 

This study aims to analyse international mathematical literacy problems in the 

quantity content domain. The research employs a praxeological approach based 

on the Anthropological Theory of Didactics. The results identified task types (T), 

classifying them into interpretation (2 items), application (3 items), and 

formulation (1 item), covering mathematical literacy competencies from Level 1 

to Level 6. Various mathematical techniques (τ) are examined. From a 

technological perspective (θ), these tasks align with multiple Core Competencies 

in the Indonesian mathematics curriculum. Regarding theories (Θ), the content 

distribution corresponds to mathematics curriculum topics such as data 

interpretation, algebraic forms, and social arithmetic. Characterizing task types 

is essential, because it provides insights for developing tasks aligned with 

international standards. This study contributes to designing mathematical literacy 

tasks that meet global benchmarks and demonstrates how the praxeological 

approach can assess the alignment between local curricula and international 

mathematical competency requirements. 

Keywords: International standards, Mathematical literacy questions, Numeracy 

assessments, PISA, Praxeological analysis. 
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1. Introduction 

The analysis of international mathematical literacy questions for developing 

numeracy assessments, utilizes the praxeological framework, which is grounded in 

the Anthropological Theory of Didactics (ATD). Mathematical literacy is a crucial 

competency in the 21st century, as it enhances students’ conceptual understanding, 

cognitive development, and problem-solving skills [1, 2]. Defined as the ability to 

interpret, formulate, and employ mathematics in various contexts [3], mathematical 

literacy is a crucial skill and essential for global competitiveness [4]. To assess the 

success of mathematics education globally, the OECD through the Program for 

International Student Assessment (PISA) conducts mathematics literacy 

evaluations to measure students' abilities in mathematics [5-9]. 

Praxeology adopts a philosophical approach [10, 11] and is a central concept in 

the ATD [12, 13], originating from the terms praxis and logos [14]. This concept 

integrates practices and knowledge, along with their associated activities, using the 

praxeological model (T, τ, θ, and Θ) [15]. Concretely, praxeology is a four-tuple 

(T, τ, θ, Θ), a model for studying human knowledge [16], illustrating distinct yet 

interrelated components. This concept has been elaborated on by several authors, 

such as Takeuchi and Shinno [17]. Based on praxeological notation (T, τ, θ, Θ), 

each component is defined as follows: T represents the type of task, which is a set 

of tasks. These tasks are solvable through techniques denoted by τ. In many 

contexts (especially those involving mathematical practices), it is crucial to explain 

and justify techniques, represented by θ, also referred to as the "discourse about the 

technique." This practical discourse is complemented by the theoretical discourse 

about the technology itself, denoted by Θ [18]. Mathematical literacy problems in 

the quantity domain plays a vital role in formulating future teaching objectives and 

the means to achieve them, particularly concerning number-related content in 

Indonesia's mathematics curriculum. 

This study aims to analyse PISA mathematical literacy problems in the quantity 

content domain. The method is using the praxeological analysis framework. The 

novelty is that it provides insight into designing mathematics learning test 

questions, especially numeracy assessments in accordance with international 

standard quantity material, classifying task types (T) based on Levels 1–6, 

providing new insights into the structure and complexity of questions, analysis of 

alignment with core competencies of the Indonesian curriculum. The findings of 

this analysis are expected to offer recommendations for the development of 

evaluation problems and guide the delivery of number-related learning materials 

aimed at improving students' mathematical literacy in alignment with the 

Indonesian curriculum framework. 

2. Literature Review  

Figure 1 shows the definition of mathematical literacy: the ability to formulate, 

employ, and interpret mathematics in various context [19-21]. Interpret; involves 

analysing information and developing insights through understanding context and 

critical thinking, formulate; individuals design mathematical models and use 

mathematical tools to represent problems quantitatively, employ; focuses on 

applying the results of the calculations in solving problems and their relevance in 

real life. This process emphasizes that mathematical literacy includes not only 
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numeracy skills, but also critical thinking, modelling, and applying strategies in 

various real-world situations [22, 23]. 

 

Fig. 1. The flow of numeracy literacy. 

3. Method 

This study employs a qualitative research method with a praxeological approach, 

selecting PISA problem sets based on the quantity content domain. The 

praxeological framework includes the following components: task type (T), which 

is determined by the process components and the level of PISA mathematical 

literacy competency; technique (τ), which refers to the problem profile in the 2012 

PISA mathematical literacy questions; technology (θ), which corresponds to the 

core competencies in the national mathematics education curriculum in Indonesia, 

commonly known as the 2013 Curriculum; and theory (Θ), which refers to 

mathematics textbooks aligned with K13 and published by the Ministry of 

Education of the Republic of Indonesia. 

4. Results and Discussion 

The praxeological analysis is examined through the praxis block and the logos 

block [24, 25], which are subsequently described within their respective categories. 

The framework for praxeological analysis in this study is defined as follows. 

Figure 2 shows that the type of task (𝑇1), comparing and calculating values to 

meet the given criteria (𝜏1), organizing, presenting, and comparing data in lists 

or tables to determine sufficient memory for transferring a 350 MB photo album, 

aligned with core competency 3.8 in the 2013 Curriculum ( 𝜃1 ), data 

interpretation; mathematics material for grade V at the elementary school level 

(𝛩1). This task measures mathematical literacy by identifying numerical data, 

comparing memory capacity, and assessing its adequacy. The assessment 

includes data analysis, problem-solving strategies, and the application of 

mathematical logic in technology. 

 
Fig. 2. Task 𝑻𝟏. 
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Figure 3 shows that the type of task (𝑇2), identifying and summing numbers, 

then detecting errors in the addition presented in the problem (𝜏2), identifying the 

reasons for errors made in data entry during the addition of three monetary values 

using a calculator; aligned with Core Competency 3.5 in the 2013 Curriculum (𝜃2), 

algebraic forms; mathematics material for grade VII at the junior high school level 

(𝛩2 ). This task measures mathematical literacy by identifying numerical data, 

verifying calculations, and analysing errors. Assessment includes numerical 

accuracy, problem-solving skills, and the application of mathematical logic in real-

world contexts. 

 

Fig. 3. Task 𝑻𝟐. 

Figure 4 shows that the type task (𝑇3), determining whether the given amount 

of money is sufficient to purchase selected items with a specific discount 

percentage (𝜏3), analysing discounts through percentage calculations to support 

purchasing decisions, aligned with Core Competency 3.9 in the 2013 Curriculum 

(𝜃3), social arithmetic; mathematics material for grade VII at the junior high school 

level (𝛩3). This task measures mathematical literacy by identifying financial data, 

calculating the final price after discounts, and assessing the adequacy of funds for 

the purchase. This process measures financial decision-making skills, logical 

reasoning, and the application of mathematics to real-world transactions. 

 

Fig. 4. Task 𝑻𝟑. 

Figure 5 shows that the type of task (𝑇4), calculating with percentages in real-

world contexts (𝜏4), applying the concept of percentages to estimate the weight 

difference between two penguin eggs, aligned with core competency 3.9 in the 2013 

Curriculum (𝜃4), social arithmetic; mathematics material for grade VII at the junior 

high school level (𝛩4). This task measures mathematical literacy by identifying 
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penguin egg weight data, calculating their differences as percentages, and 

interpreting their significance. Assessment includes analysis of numerical 

relationships, logical reasoning, and application of mathematical concepts in real-

world contexts. 

 

Fig. 5. Task 𝑻𝟒. 

Figure 6 shows that the type of task (𝑇5), applying percentage calculations in 

real-world situations (𝜏5), using percentage concepts to estimate the speed of a kite 

in flight; aligned with Core Competency 4.9 in the 2013 Curriculum (𝜃5), social 

Arithmetic; mathematics material for grade VII at the junior high school level (𝛩5). 

This task measures mathematical literacy by identifying kite speed data, calculating 

variations in percentages, and interpreting factors that affect its movement. 

Assessment includes analysis of quantitative relationships, logical reasoning, and 

application of mathematical concepts in real-world contexts. 

 

Fig. 6. Task 𝑻𝟓. 

Figure 7 shows that the type task (𝑇6), evaluating criteria against the advertised 

selling price of a holiday apartment (𝜏6), understanding and analysing various 

situations to evaluate the selling price of a holiday apartment that Cristina could 

potentially afford; aligned with Core Competency 3.9 in the 2013 Curriculum (𝜃6), 

social arithmetic; mathematics material for Grade VII at the junior high school level 

(𝛩6 ). This assignment measures mathematical literacy by identifying relevant 

financial data, using arithmetic operations and percentages to analyse affordability, 

and interpreting the results for financial decision making. Assessments include 

economic understanding, budgeting skills, and the application of mathematical 

logic in real-world financial contexts. 

 

Fig. 7. Task 𝑻𝟔. 
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Figure 8 shows three types of tasks classified as: interpreting, applying, and 

formulating which are spread across various levels of mathematical literacy 

competency, starting from competency level 1 to level 6. This classification 

differentiates the complexity of mathematical tasks based on the level of 

competence. Low levels focus on basic interpretation of numerical information, 

while high levels demand in-depth analysis, application of concepts, and 

problem formulation. 

 

Fig. 8. Task type and its classification. 

Mathematical literacy questions in the quantity domain assess high-level 

competencies, focusing on analysis, evaluation, and solution creation rather than 

routine procedures [26]. Problem-solving techniques vary by task and require real-

life application, reinforcing their relevance [27]. The technology used aligns with 

Indonesia’s mathematics curriculum, covering data interpretation, algebra, and social 

arithmetic. Praxeological analysis of various types of tasks [28] in international 

mathematical literacy questions, which are aligned with core competencies in the 

national mathematics curriculum in Indonesia, provides important insights in 

designing evaluation questions in mathematics education, especially numeracy 

assessments that are aligned with international standards. By integrating in-depth 

analysis, the findings are expected to serve as a foundation for recommendations in 

developing more effective and relevant evaluation problems [29, 30]. 

5. Conclusion 

This study demonstrates the significance of praxeological analysis in evaluating 

international mathematical literacy questions within the quantity content domain. 

By categorizing task types (T), into interpretation, formulation, and employ, the 

varying levels of mathematical literacy competencies assessed; the techniques (τ), 

used in solving these tasks are diverse; the technology (θ), aligns with multiple core 

competencies in the Indonesian mathematics curriculum; the theory (Θ), connects 

the question content to data interpretation, algebraic forms, and social arithmetic. 

The insights gained from this analysis contribute to the development of numeracy 

assessment tasks that align quantity material with international standards. 
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