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A B ST R AC T 
 

 KEYWORDS 

This research aims to develop a PISA-Like mathematical literacy test based on 

Yogyakarta socio-culture that is valid, practical and effective. The research 

method used is Research and Development (R&D) with the Plomp development 

model. The subjects of this study were 18 students of class VIII of SMP Teladan 

Yogyakarta. The instruments used included validation sheets, teacher response 

questionnaires, student response questionnaires, and test instruments. The 

results of the study showed: (1) the expert validation results obtained a V-Aiken 

value of 0.75 with a fairly valid category, (2) There were 7 valid and reliable 

questions, (3) The teacher's response was very good with a score of 50.67, (4) 

Student responses to test questions obtained 78% of students obtained a score of 

38.1 with a good to excellent category, and (5) 72% of students obtained a 

mathematical literacy test score with a sufficient to good category. Based on the 

overall data analysis, it can be concluded that the development of a mathematical 

literacy test instrument based on PISA-Like with the socio-cultural context of 

Yogyakarta is declared valid, practical, and effective for measuring the 

mathematical literacy of class VIII students of SMP Teladan Yogyakarta at the 

prediction level 3. 
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1. Introduction  

Mathematics is learning that involves the ability to reason and think critically, logically, 

systematically, and creatively.  Students need to possess these abilities. According to NCTM (in 

Tupamahu et al., 2023), the objectives of mathematics learning include five competencies, namely 

mathematical problem solving, mathematical communication, mathematical reasoning, 

mathematical connections, and mathematical representation. Mastery of these five competencies is 

expected to help students solve various mathematical problems and be reflected in their 

mathematical literacy abilities. Mathematical literacy is a person's ability to reason mathematically 

and to formulate, apply, and interpret mathematics in solving problems in various real-life contexts 

(PISA, 2020). In PISA 2018 it is explained that the definition of mathematical literacy emphasizes 

active involvement in mathematics. This focus includes mathematical reasoning as well as the use of 

concepts, procedures, facts, and mathematical tools in describing, explaining, and predicting 

phenomena. Specifically, the verbs "formulate", "employ", and "interpret" refer to three processes 

that involve students as active problem solvers (OECD, 2019a). 

The importance of mathematical literacy is not yet in line with the PISA results in Indonesia. 

This can be seen from the various international assessments that Indonesia has participated in, such 

as the Program for International Student Assessment (PISA) which is still ongoing today. PISA 

measures the reading, mathematics, and science literacy skills of students aged 15 years or 

equivalent to junior high school education level (Madyaratria et al., 2019). Mathematical literacy 
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can encourage someone to understand and consider the application of mathematics in everyday life, 

not just memorizing mathematical formulas (Hidayati et al., 2020; Nurjanah & Saputra, 2023). PISA 

measures students' mathematical literacy abilities by presenting mathematical problems that include 

Content, Contexts, and Competencies (Gradini et al., 2021). These problems are presented in the 

form of real-world situations that provide a context for the application of mathematics. To solve 

these problems, students must have a level of ability that includes relevant mathematical content. 

However, in reality, several studies report that the mathematical literacy of Indonesian students is 

still low (Maysarah et al., 2024; Muslimah & Pujiastuti, 2020). According to Tohir, the 2018 PISA 

results report shows that Indonesia's performance has decreased compared to the 2015 PISA (Tohir, 

2019). According to (Efriani & Wachyuni, 2024), the low mathematical literacy abilities of students 

in Indonesia are caused by students' habits of acquiring and using mathematical knowledge more 

often in formal form. Judging from the average PISA results, in 2012 it was 384. Meanwhile, in 

2015 it increased, so the average result was 395, and in 2018 it decreased to a score of 382. Then, in 

2022 it decreased with an average score of 369. 

Mathematics teaching in schools is generally more formal and theoretical, lacking variations that 

influence students' interest in the subject. Students often feel bored and less interested in studying 

mathematics because they consider it a boring, abstract subject and not related to their daily lives. 

Apart from that, mathematics learning is still dominated by practice questions and depends on 

textbooks, thus hampering teacher creativity and not honing students' mathematical literacy as 

measured by PISA questions. Therefore, it is necessary to integrate mathematical problems or 

problems with the cultural context close to where the students live. 

According to (Khatimah et al., 2022) mathematics learning will be more effective if the material 

is relevant to students' cultural schemes. This is in line with the opinion of Rosa and Orey, who 

emphasize that when practical or socio-culture-based problems are studied in an appropriate social 

context, then the practical mathematics of that social group has important value because it reflects 

themes related to everyday life (Rawani & Fitra, 2022). Therefore, mathematics teaching methods 

are needed that can link individuals with their socio-culture to facilitate students' understanding. 

According to Soedjadi (in Daton et al., 2019) , this requires an abstraction process from 

mathematical objects so that they can be applied concretely. Thus, there is a significant connection 

between mathematics and socio-culture. 

Socio-Culture-based mathematics problems combine elements from regional social and cultural 

riches to illustrate mathematical concepts. The model utilizes a multicultural context in illustrating 

mathematical concepts or principles. For example, the use of cultural arts artifacts such as batik or 

fractals, as well as the history of mathematics which can be used to teach geometry or algebra 

concepts. Apart from that, contextual problems related to multicultural reality can also be used in the 

form of contextual questions that are free from elements of racism, as well as factual statistical data 

such as the socio-economic conditions of the community around the students. Mathematics experts 

are currently developing new approaches that connect mathematics with aspects of social life, one of 

which is through ethnomathematics models (Putra & Prasetyo, 2022). In mathematical problems 

with ethnomathematics, mathematical concepts can be linked to social and cultural elements of a 

community or region. One example of applying this approach is linking mathematical concepts with 

Yogyakarta socio-culture. 

Yogyakarta is a province in Indonesia. The local context of Yogyakarta has diverse potential. 

This diversity can be an important reference source in learning mathematics at school by utilizing 

the cultural context of Yogyakarta. Within the scope of Yogyakarta socio-culture, various elements 

cover mathematical concepts including mathematical content in PISA-Like. Based on the 2015 

PISA mathematics framework, the mathematical content in PISA includes changes and 

relationships, space and shape, numbers, as well as uncertainty, and data (Nasution et al., 2020). 

Various specific concepts such as number patterns, algebra, as well as uncertainty, and data can be 

found in the cultural context of Yogyakarta. Moreover, according to (OECD, 2019b) students in the 

city of Yogyakarta are at Level 2 with an average mathematical literacy of 430. 

Several studies show that developing PISA-like questions in local cultural contexts produces 

valid and reliable test criteria (Gradini et al., 2021). Furthermore, research by (Prayitno et al., 2023) 
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regarding the cultural numeracy literacy ability test instrument in Kuningan Regency, West Java, 

states that it has a positive potential effect on students' numeracy literacy ability in the good, valid, 

and practical categories. Apart from that, developing PISA-type mathematics questions in the 

context of Tugu Yogyakarta states that it produces valid and practical questions and students can 

involve communication, reasoning, argumentation, and mathematization skills in solving problems 

(Rokhima et al., 2023). This shows that many researchers are interested and consider it very 

necessary to develop Pisa-like questions. However, no one has developed PISA-like mathematical 

literacy questions using the local cultural context of Yogyakarta apart from Tugu Yogyakarta. This 

can be found in the natural and social environment, historical heritage, and tourist destinations in 

Yogyakarta to this day. Among them are Kawung batik motifs, typical Yogyakarta food, Taman 

Sari, Ngayogyakarta Hadiningrat Palace, and so on. A cultural context may be familiar to some 

students but not to others. This causes the use of context that is not yet known to students in learning 

and assessment instruments can eliminate the function of the context itself. Thus, it is important to 

integrate the context in the surrounding environment where learning takes place into learning, 

including in assessment activities. 

 Based on the description above, it appears that there is a need to develop a question 

instrument that can provide space for students to be able to train and test their abilities and skills in 

working on mathematical literacy questions that are appropriate to the socio-culture, one of which is 

Yogyakarta socio-culture. Therefore, this research aims to develop PISA-like mathematical literacy 

questions using the cultural context of Yogyakarta at the junior high school level that are valid, 

practical, and effective. 

2. Method  

This research is a Research and Development (R&D) research using the Plomp development 

model. The Plomp model is also called design research. According to Plomp (Fernandes & 

Syarifuddin, 2020), states that the stages in this research consist of three stages, namely: preliminary 

research, prototyping stage, and assessment phase. The research was conducted at Teladan Middle 

School, Yogyakarta. The subjects in this research were 18 class VIII students and the object of this 

research was the PISA-like mathematical literacy test instrument based on Yogyakarta socio-culture. 

The data collection instruments used were the PISA-like mathematical literacy test instrument for 

the Yogyakarta cultural context, validation sheets, teacher response questionnaire sheets, and student 

response questionnaire sheets. Student and teacher response questionnaire sheets were used to test 

the practicality of mathematical literacy skills based on PISA-like based on Yogyakarta socio-

culture. Meanwhile, the students' mathematical literacy test instrument was used to determine the 

effectiveness of the Yogyakarta socio-culture-based PISA-like mathematical literacy test instrument 

that had been developed. Before the mathematical literacy test instrument is used, it is validated by 

an expert/validator. 

Meanwhile, the PISA-like mathematical literacy test sheet consists of multiple-choice questions, 

true-false statements, and descriptions. This research involved two validators as experts to validate 

the PISA-like mathematical literacy test instrument. The development of the PISA-like test 

instrument has proven its validity and demonstrated the practicality and effectiveness of the test. The 

expert assessment questionnaire data and student and teacher responses were collected in the form of 

qualitative data and then converted into quantitative data (both validity and practicality data). 

Analysis of expert validity test data is carried out to assess whether or not the questions that have 

been developed are suitable as learning tools. Researchers will carry out revisions if the experts 

provide appropriate suggestions and input that have been given. The experts will provide a decision 

in the form of test questions that can be used without improvement or if there are improvements. 

Proving content validity using the V-Aiken formula. The formula applied for validation is the V-

Aiken index (1985), which calculates the content validity coefficient based on the results of item 

evaluation by a group of experts (n-people) and the extent to which the item represents the construct 

being measured. Expert test data analysis was carried out using the V-Aiken formula according to 

the explanation (Retnawati, 2016). 
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V: Respondent agreement index regarding item validity   

s: the score determined by the respondent minus the lowest score (s = r-1)  

r: score of the selected category for the respondent  

n: number of respondents 

c: number of selected categories filled in by respondents 

The following Table 1 shows the assessment criteria for the expert validity test and the V-Aiken 
index carried out at the initial testing stage. 

Table 1. Expert Test Validity Criteria 

Average Score Validity Level 

0,8 < V ≤ 1,0 Very Valid 

0,4 < V ≤ 0,8 Fairly Valid 

0 < V ≤ 0,4 Less Valid 

Next, a validation analysis of the PISA-Like mathematical literacy test instrument items was 
carried out in the Yogyakarta Social-Cultural context. According to Ghozali, the validity test 
functions to determine whether the test instrument is valid or not (Ghozali, 2021). A test instrument 
is considered valid if the questions can describe the thing you want to measure. To determine the 
validity of this question item, the Product Moment correlation formula is used. If  

with sig. 0.05 then the question item is declared valid, otherwise if with  

then the question item is declared invalid (Slamet & Wahyuningsih, 2022).  

Meanwhile, test reliability estimates are used to determine the accuracy of the test, namely, the 
extent to which the test can be trusted to obtain relatively unchanged scores even though it is tested 
under different conditions (Imania & Bariah, 2019). The formula used in testing instrument 
reliability uses Cronbach's Alpha for essay test and KR-20 for multiple choices. The test instrument 
is said to be reliable if it has a reliability coefficient of  (Ary et al., 2014). 

Practicality test data analysis serves to determine students' and teachers' responses to the 
questions being developed, including ease and difficulty according to PISA level predictions. The 
practicality test involved 18 students and 3 teachers' responses regarding questions developed by 
researchers. In the practicality test, the data used were student and teacher response questionnaires. 
Then this practicality analysis uses the assessment criteria according to Meltzer (2002) (in Maharani 
et al., 2023) in Table 2 where the instrument is said to be practical if the minimum practicality 
assessment is in the good category. 

Table 2. Practicality and Effectiveness Assessment Criteria 

Average Score Category 

 

Excellent 

 

Good 

 

Quite Good 

 Bad 

 Very Bad 

Note: : Mean score 

: Mean ideal score maximum score minimum score  

: Ideal Standard Deviation maximum score – minimum score) 

After the PISA-Like mathematical literacy test instrument was declared valid and reliable, we 
used it to collect data and analyze the results of the mathematical literacy test. After obtaining the 
data, we analyzed it using effectiveness assessment criteria to Meltzer (2002) (in Maharani et al., 
2023). The effectiveness test involved 18 students as samples with 10 questions developed. In Table 
2, the instrument is said to be effective if the effectiveness assessment is at least 70% of students get 
a mathematics literacy score in the quite good to excellent category. 
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3. Results and Discussion 

First, the initial investigation stage (preliminary research). This stage begins with collecting 
various references related to research, especially regarding the development of test instruments to 
measure students' mathematical literacy abilities. After that, the location and research subject are 
selected. The research location was Teladan Middle School, Yogyakarta, and the subjects were class 
VIII students. At this initial research stage, analysis was carried out consisting of material analysis 
and question analysis. Material analysis is an activity to identify the main concepts that will be used 
in creating questions. In the analysis of this material, several things were identified, such as the 
content of the LKS used often did not match the indicators listed in the teaching module/RPP as well 
as analysis regarding the relevance of junior high school material. Mathematics material in junior 
high school such as Systems of Linear Equations in Two Variables, geometry, ratios, algebra, and so 
on is very relevant to mathematical literacy content, namely change and relationship, quantity, 
uncertainty of data, and shape and space because it provides students with the basic knowledge and 
skills needed to understand and apply mathematics. in everyday life. Therefore, this relevance shows 
that the material taught in junior high school does not only focus on understanding abstract concepts 
but also on developing critical thinking and problem-solving skills that are essential for 
mathematical literacy. 

Meanwhile, question analysis aims to improve the test by revising or deleting ineffective 
questions. In the analysis of this question, the questions in the worksheets are often abstract and not 
related to the local cultural context that is familiar to students. As a result, students are not used to 
working on questions in a cultural context that involves real-world activities. Students will only stick 
to the formulas they have memorized without understanding the context that has been presented. 
Therefore, these questions need to be improved by adding cultural context to each question to 
improve students' mathematical literacy skills. Furthermore, the analysis of the abilities of students 
at Middle Schools or Madrasah Tsanawiyah Yogyakarta, swhere the results of the study at Mts 
Muallimat Muhammadiyah Yogyakarta showed that each student's mathematical literacy ability was 
in the very low category (Nurutami & Setyawan, 2019). Moreover, according to (OECD, 2019b) 
students in the city of Yogyakarta are at Level 2 with an average mathematical literacy of 430. 

The second is the prototype stage. At this stage, the product in the form of PISA-like 
mathematics literacy test questions based on Yogyakarta socio-culture was designed according to 
the PISA domain. Activities carried out include designing question grids, creating tests to measure 
mathematical literacy abilities that are adjusted to PISA level predictions, as well as preparing 
question answer keys. The components that have been prepared are used as a guide in making the 
prototype. Next, the third stage of the Plomp stage is the assessment phase. At this stage, a validity 
test is carried out which aims to find deficiencies to make improvements. The aspects assessed 
include the appropriateness and linguistic aspects of the test instrument. The assessment phase 
guidelines are used to assess the design of the PISA-like mathematics literacy test questions based 
on Yogyakarta socio-culture. Test instruments that have undergone the assessment phase are then 
validated. 

Validation of test instruments is carried out by providing the developed test instruments and 
validation sheets to the validator. The test instrument validators consisted of two mathematics 
lecturers from IAIN Kudus. The validator believes that the prototype can be used but some items 
need to be revised. Several things need to be corrected, such as adjusting the data to the reality of the 
local context, correcting writing errors, grouping several questions that have the same form as 
multiple choice questions, true-false statements, and descriptions, as well as providing the data 
source. The results of validation by experts can be seen in Table 3. 

Table 3. Validation Results 

Indicators V-Aiken Category 

Content (Mathematics) 
 

Fairly Valid 

Construction 
 

Fairly Valid 

Language 
 

Fairly Valid 

Mean score  
 

Fairly Valid 

The validation results show that the PISA-Like mathematical literacy test instrument in the 
Yogyakarta cultural context is in the quite valid category with an average V-Aiken score obtained of 
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0.75. The construction aspect obtained a value of 0.734375, which means that the test instrument 
developed is valid enough to be used. Furthermore, the content aspect of the material received a 
value of 0.8875, which means that the test instrument is appropriate to the students' conditions 
involving elements of local socio-culture. After that, the language aspect received a score of 0.75, 
which means that the test instrument has the correct concept of the material and uses language that is 
easy to understand. 

Next, a test of the validity of the test instrument items was carried out. The results of the test 
validity calculations were processed using SPSS. The results of the test validity calculation were 
then consulted with the r_table at a significance level of 5% with N= 18 so that the  showed a 

value of 0.4683. The following are the results of the validity test of multiple choice questions items 
which can be seen in Table 4. 

Table 4. Results of Question Item Validity Analysis 

Valid Category Invalid Category 

Question: 1, 2, and 3 - 

This shows that the validity of the Yogyakarta socio-culture PISA-Like mathematical literacy 
ability test is quite good, with 5 valid questions. Each question is adjusted to the predicted PISA 
level at levels 1-6. For question number 1, prediction is level 1, question number 2 is prediction 
level 2, and numbers 3. Meanwhile, there are not invalid multiple choise questions. The following 
are the results of the validity test of essay question items, which can be seen in Table 5. 

Table 5. Results of Question Item Validity Analysis 

Valid Category Invalid Category 

Question: 4a, 4c, 5a, 5b, 5c, and 6 Question: 4b, 4d, 5d, 7, 8, 9, and 10 

This shows that the validity of the Yogyakarta socio-culture PISA-Like mathematical literacy 
ability test is quite good, which has 6 valid and 7 invalid essay questions. Each essay is adjusted to 
PISA Level predictions at levels 1-6. Question number 4 includes a Level 4 prediction, question 
number 5 is a Level 5 prediction, and  numbers 6 is prediction level 3. 

After that, a reliability test was carried out using KR-20 with the help of SPSS 26. Reliability of 
a question is necessary because it supports the formation of the validity of the question items so that 
a valid question is usually reliable. The results of the reliability test on multiple choice questions 
show that the test instrument is reliable. The following Table 6 shows the results of the KR-20 
reliability test. 

Table 6. Reliability Analysis Results 

KR-20 N of Items 

0,536748 3 

In analyzing this data, the result was that the Reliability Index = 0.536748. Based on the criteria 

(Ary et al., 2014) it can be concluded that the test instrument is reliable. Furthermore, for the essay 
questions, a reliability test was also carried out using Cronbach's Alpha assisted by SPSS 26. The 
following results of the reliability test are shown in Table 7.  

Table 7. Reliability Analysis Results 

Cronbach’s Alpha N of Items 

0,840574 6 

In analyzing this data, the result was that the Reliability Index = 0.840574. Based on the criteria 
(Ary et al., 2014) it can be concluded that the test instrument is reliable. Test instruments that are 
valid and reliable are then carried out in one-on-one evaluations which aim to obtain assessments 
from teachers and students as users of the product being developed. The purpose of this one-on-one 
evaluation is to see the practicality of the test instrument developed.  
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The one-on-one evaluation involved 3 teachers and 18 class VIII students at Teladan Yogyakarta 
Middle School. Teachers were given a Yogyakarta socio-culture-based PISA-Like mathematical 
literacy ability test instrument, then teachers were asked to fill out a questionnaire regarding the 
practicality of the instrument. After that, 18 students were asked to answer problem-solving ability 
test questions, after which they were given a questionnaire on the practicality of the test questions. 

The results of the teacher questionnaire analysis showed that 100% of teachers' responses to the 
Yogyakarta socio-culture-based PISA-Like mathematical literacy ability test instrument were in the 
good to very good category with a mean of 50.67. This shows that the test instrument can be used to 
measure students' literacy skills with elements of Yogyakarta socio-culture. To find out whether the 
test instrument that has been developed can be applied, the assessment criteria refer to Table 8. 

Table 8. Practicality Criteria for Teacher Response Test Instruments 

Average Score Category Frequency Percentage (%) 

 

Excellent 1 33 

 

Good 2 67 

 

Quite Good 0 0 

 Bad 0 0 

 Very Bad 0 0 

In the students’ response questionnaire, students have 4 answer choices with a maximum score of 
52 and a minimum score of 13. The results of the student questionnaire show that 78% of students' 
responses to the Yogyakarta socio-culture-based PISA-Like mathematical literacy ability test 
instrument are in the good to excellent category with an average score of 38.1 (good category). This 
shows that the Yogyakarta socio-culture-based PISA-like mathematical literacy ability test 
instrument that was developed was deemed feasible and easy to understand by students. To find out 
whether the test instrument that has been developed can be applied, the minimum assessment is in 
the good category referring to Table 9. 

Table 9. Practicality Criteria for Student Response Test Instruments 

Average Score Category Frequency Percentage (%) 

 

Excellent 2 11 

 

Good 12 67 

 

Quite Good 3 17 

 29,25 Bad 1 5 

 Very Bad 0 0 

Furthermore, the PISA-Like mathematical literacy ability test instrument based on Yogyakarta 
socio-culture has been validated and improved so that it is in a good category and then tested on 
students. The test instrument was tested offline on 18 students at Teladan Yogyakarta Middle School 
class VIII for the 2024/2025 academic year. This instrument was used to determine the effectiveness 
of the Yogyakarta socio-culture PISA-like mathematical literacy ability test questions that had been 
developed. The effectiveness assessment criteria are seen in Table 10. 

Table 10. Test Instrument Effectiveness Criteria 

Average Score Category Frequency Percentage (%) 

 

Excellent 0 0 

 

Good 7 39 

 

Quite Good 6 33 

 42 Bad 3 17 

 Very Bad 2 11 

The results of the Yogyakarta socio-culture PISA-Like mathematical literacy ability test 
instrument showed that 72% of students had obtained mathematical literacy test scores in the fair to 
good category. This shows that the Yogyakarta socio-culture PISA-Like mathematical literacy 
ability test instrument questions are used quite well by students. 

The question package developed can also be used as a medium for assessing students' 
mathematical literacy abilities. In this research, mathematical literacy abilities are measured based 
on the level of difficulty of the questions that have been created. If students can solve level 1 
prediction questions, then their mathematical literacy abilities are at level 1. In PISA, mathematical 
literacy abilities are divided into 6 levels, starting from level 1 to level 6 as the highest level. The 
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level of students' mathematical literacy skills developed in this research reached level 6, with a total 
of 10 questions based on Yogyakarta socio-culture. Based on the research conducted, the following 
data was obtained on the mathematical literacy abilities of class VIII students at Teladan Middle 
School in Yogyakarta. 

Table 11. Field Trial Results 

No Description The Number of 

Students 

1 Students can solve questions with level 1 predictions 13 

2 Students can solve questions with level 2 predictions 14 

3 Students can solve questions with level 3 predictions 17 

4 Students can solve questions with level 4 predictions 0 

5 Students can solve questions with level 5 predictions 1 

6 Students can solve questions with level 6 predictions 0 

Based on the Table 11, the majority of students are only able to solve mathematical literacy 
questions at predicted level 3. This is due to the varying levels of difficulty of the questions 
developed in this research. Students generally can only answer questions with a low level of 
difficulty. The following is an example of a question that has been developed and tested on grade 
VIII students at Teladan Middle School Yogyakarta. 

English Version 
 

 

 

 

 

 

 

 

 

 

 

Figure 1. Question about the theme of the Yogyakarta Palace 

The questions in Figure 1 are level 1 predictions. These questions are adapted to the PISA 
domain with uncertainty and data content, general context, reproductive competence, and 
employment processes. In this problem, students are required to be able to use their knowledge in 
solving general context problems with the relevant information provided in the diagram. Based on 
the indicators of mathematical literacy skills in PISA, students can answer by applying and looking 
at the graph of the number of Indonesian tourists in October 2022. 

The questions in Figure 2 are level 2 predictions. These questions are adapted to the PISA 
domain with change and relationship content, personal context, connection competence, and 
formulating process. In this problem, students are required to be able to interpret the problem and 
solve it using a formula. Based on the indicators of mathematical literacy ability in PISA, students 
can answer by formulating and calculating income disputes. 

 

1. Ngayogyakarta Hadiningrat Palace is one of the tourist destinations in Yogyakarta which attracts both 
foreign and Indonesian tourists. The following is a graph of the number of tourists from May to October 
2022. 

 
(Source : https://www.slideshare.net/slideshow/r2analisis-jumlah-kunjungan-wisatawan-kota-yogyakarta-

tahun-2022pptx/255118861 ) 

How many Indonesian tourists will there be in October 2022? 

a. 14.185 visitors c. 27.352 visitors 

b. 28.976 visitors d. 31.287 visitors 

 

https://www.slideshare.net/slideshow/r2analisis-jumlah-kunjungan-wisatawan-kota-yogyakarta-tahun-2022pptx/255118861
https://www.slideshare.net/slideshow/r2analisis-jumlah-kunjungan-wisatawan-kota-yogyakarta-tahun-2022pptx/255118861
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English Version 

 

 

 

 

 

 

 

 

Figure 2. Question about the Yogyakarta Palace theme 

English Version 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Bakpia Pathok Theme Questions 

The questions in Figure 3 are level 3 predictions. These questions are adapted to the PISA 
domain with quantity content, personal context, connection competence, and formulating process. In 
these questions, students are required to be able to solve problems and relate them to the real world. 
Based on the indicators of mathematical literacy ability in PISA, students can answer by formulating 
and calculating the maximum number of Bakpia according to the inventory in the table. 

Based on the developments that have been carried out in the research, 6 mathematical literacy 
questions obtained from the Yogyakarta cultural context were valid, practical and effective. This is 
in line with what was stated by (Hamzah, 2019; Nindiawati et al., 2021) that good questions that can 

2. Ngayogyakarta Hadiningrat Palace is one of the cultural tourism destinations in Yogyakarta. Some 
places that tourists can visit include the palace grounds, museums, performances, Wayang Wong, and 
others. Here are the ticket prices below! 

 
(Source: Personal documentation) 

In May 2022 there will be around 618 foreign tourists. Then, there was an increase in June 2022 to 
around 1.161 people. What is the difference in income in May and June 2022? 

a. Rp. 13.500.000,00  c. Rp. 13.575.000,00 
b. Rp. 12.575.000,00  d. Rp. 12.500.000,00 

 

     
3. Fafa wants to make Bakpia Pathok based on the recipe in the discourse. Stock up on 

ingredients at home as follows: 

Table of General Information about the Context of Bakpia Pathok 

Material Supply 

Mung beans 750 grams 

Sugar 200 grams 

Brown sugar 250 grams 

Flour 2.000 grams 

 Based on existing supplies, Fafa can make a maximum of... Bakpia 
a. 75 pieces  c. 100 pieces 
b. 90 pieces  d. 120 pieces 
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be used to evaluate students are questions that meet the criteria for validity, practicality and 
effectiveness. 

Using the context of local wisdom, especially Yogyakarta socio-culture, in developing 
mathematical literacy questions has its appeal for students. Integrating Yogyakarta's socio-culture 
into mathematics learning is something new and unusual for students. Apart from that, Yogyakarta's 
socio-culture is an integral part of students' lives because it is their socio-culture. Based on students' 
responses, the application of the Yogyakarta cultural context was able to increase their interest and 
motivation in learning mathematics 

Meanwhile, the application of Yogyakarta socio-culture as a context in mathematics problems is 
very crucial in mathematical literacy. This is in line with the fact that mathematization or literacy 
activities will take place optimally if the questions use a cultural context (Lestariningsih & 
Lutfianto, 2021). Based on this opinion, it is very clear that the application of the Yogyakarta 
cultural context has an important role in matters of mathematical literacy. The use of this context 
makes it possible to evaluate students' ability to transform real-world problems into mathematical 
symbolic forms.  

The mathematical literacy questions developed in the Yogyakarta cultural context were proven to 
be able to increase students' mathematical literacy. This can be seen from the results of students' 
mathematical literacy which shows that the level of student effectiveness in solving questions is in 
the quite good category. Apart from that, questions are also useful in increasing students' interest 
and motivation to learn. This research supports previous findings which state that mathematics 
questions with a cultural context can motivate students to learn (Imamuddin et al., 2022; Rizky & 
Nasution, 2024). The use of cultural context has been proven to attract and motivate students 
(Isnaniah & Imamuddin, 2022; Yanti, 2024). Mathematics learning that integrates students' local 
culture makes it easier to understand the material and increases students' mathematical literacy 
(Idris, 2019; Putri et al., 2024). 

The development of Yogyakarta socio-culture-based mathematics literacy questions did not run 
completely smoothly, several obstacles occurred at the stages of the activity. These obstacles 
occurred at the prototype stage. At this stage, the obstacles encountered were in developing 
mathematical literacy questions, the questions created had to meet the indicators of mathematical 
literacy ability in PISA, the questions created had to be based on Yogyakarta socio-culture, and also 
the content of the questions had to be by the material the students had studied. In addition, the 
choice of language must be clear, not give rise to double meanings, and be easy for students to 
understand. 

Based on the researcher's analysis, several reasons why students have not been optimal in solving 
PISA-like mathematical literacy questions in the Yogyakarta cultural context include students not 
being thorough enough, not being able to evaluate solutions, and not being able to apply the results 
and mathematical reasoning. Students tend to answer questions directly without writing down the 
information they see about the question and without making mathematical models. As a result, their 
ability to interpret and analyze questions is still lacking. 

Therefore, the researcher hopes that this research can be further developed by future researchers. 
This research can help students learn about various very important local cultural values. It is also 
hoped that the results of this research will encourage teachers to continue to strive to develop 
mathematical literacy questions using cultural contexts.   

4. Conclusion 

Based on the results of research and discussion regarding the development of a PISA-Like-based 

mathematical literacy ability test instrument in the cultural context of Yogyakarta, it can be 

concluded that the feasibility of the questions developed is supported by validation results from 

expert validators. The expert validation results show that these questions have an average value of 

0.75 and are included in the quite valid category. Of the question items tested, 7 questions were 

declared valid and reliable. Based on the results of a questionnaire filled out by class VIII students at 

SMP Teladan Yogyakarta for the 2024/2025 academic year, the average student response to the 

questions developed reached a score of 38.1, which is in the good to excellent category with a 

percentage of 78%. Apart from that, the results of the teacher questionnaire showed that the average 
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teacher response to the questions reached a score of 50.67, which is included in the good to very 

good category with a percentage of 100%. The results of the Yogyakarta socio-culture PISA-Like 

mathematical literacy ability test instrument showed that 72% of students had obtained mathematical 

literacy test scores in the fair to good category. However, students' mathematical literacy abilities are 

at predicted level 3. Thus, this research succeeded in developing a PISA-Like-based mathematical 

literacy ability test instrument with a valid, practical, and effective Yogyakarta cultural context. 

Based on the research results and conclusions that have been outlined, there are several 

suggestions that researchers can give to students: they should study harder and try to practice more 

mathematical literacy questions. Students must be able to recognize the environment well, especially 

the local socio-culture around them, and integrate it into the real world. 

Meanwhile, future researchers, to be able to choose research subjects who are used to working on 

problems with context so that students' mathematical literacy abilities are more clearly visible and 

take into account the students' situation and conditions so that the time used is maximized. 
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