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Abstract:  

The Programme International for Student Assessment (PISA) has become a tool in determining the quality 

of education in a certain country. Unfortunately, Indonesian students still have difficulties in solving PISA 

problems. In an effort to improve students' ability in Indonesia to solve PISA questions, we need to 

analyze their difficulties in solving contextual problems. In this study, we have developed PISA-like 

problems by taking into account the contextual environment of students and current Indonesian 

curriculum. Forty-eight PISA-like math problems in Bahasa Indonesia have been developed consisting of 

sixteen questions level one, sixteen questions level two, and sixteen questions level three. Then, those 

PISA-like math problems were used to assess the students’ ability (case study in SMPN 8 Banda Aceh, 

Indonesia). Our study revealed that the ability of students is still very low in understanding the information 

given in the problems. The students’ ability in the mathematical process and decoding are still quite low. 

Students should practice the PISA-like problems in the teaching-learning process in order to improve their 

abilities in PISA. 
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1. Introduction 

Programme International for Student Assessment 

(PISA) is to measure the students’ ability of 

mathematical literacy, to formulate, employ, and 

interpret mathematics in a variety of context-based 

problems [1]. The PISA has become the main 

conversation in determining education policies in 

various countries [2]. This is because the PISA 

results are closely related to the education 

curriculum a country. The quality of education of a 

country is influenced by the alignment of its 

curriculum with the standard aspects of PISA 

assessment. For example, in Australia, the PISA 

score is very good on uncertainty and data content, 

namely on the opportunities and interpretation of 

data, indicating that these topics exist in the 

curriculum and are taught very well in schools [3]. 

Indonesia is one of the countries that has 

considered PISA to evaluate the quality of 

education. Like other countries, the Indonesian 

government has made various efforts to improve 

student literacy skills by improving the previous 

curriculum (namely by KTSP curriculum) into the 

new curriculum (called 2013 curriculum). However, 

the ability of Indonesian students in solving PISA is 

still below the OECD average. The ability of 

Indonesian students in PISA has not been increased 

significantly [4]. The improvement of student ability 

in solving PISA questions is still low. The average 

score from Indonesian students in 2012 was 375. 

The score was increased to 386 by 2015, just only 11 

points increased [5]. These results reflect that the 

ability of Indonesian students to apply mathematics 

as a tool to solve contextual problems is still very 

low compared to other countries in the OECD.  

The previous research found that the difficulties of 

Indonesian students in solving PISA problems are 

difficulties in understanding problems, resolving 

context-based problems, and transforming them into 
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mathematical problems. This situation was happened 

because the majority of teachers used the directive 

teaching approach in learning, where the context 

problems given to students had been completed by 

the teacher's completion procedure, making the 

Indonesian students become less independent in 

resolving context-based problems [6]. Moreover, 

most teachers in Indonesia have difficulty to design 

context-based problems [7]. Other research showed 

that most students in Indonesia have difficulty 

understanding the problems given in the PISA 

questions so that students cannot distinguish 

relevant information and irrelevant information. 

Students also have difficulty in modeling contextual 

problems in the form of mathematics. In addition, 

students are less able to interpret the data given in 

the PISA questions and difficult to use mathematical 

concepts and procedures to solve problems [8]. 

Research conducted by Lestari et al. found that most 

teachers in Indonesia do not understand mathematics 

literacy well. This factor causes teachers to rarely 

provide problem-solving questions in class [9]. 

Another possibility why Indonesian students have 

difficulty in solving PISA question is maybe because 

PISA math problems are less contextual in the 

student environment in Indonesia. For example, one 

of the PISA questions in 2012 with the PM921Q01 

code about the Penguins where the students in 

Indonesia never found penguins in their 

environment. Another example in PISA 2012 that is 

the problem of MP3 Players coded PM904Q02. In 

this question, the zeds currency was used which is 

not familiar with Indonesian students. In fact, zeds 

do not exist in real life which is only an imaginary 

currency, so they are not contextual. 

In an effort to improve students' ability in 

Indonesia to solve PISA questions, several studies 

have been carried out to develop mathematics 

problems like in PISA [10 – 14]. Ahyan et al. 

developed several PISA-like mathematics problems 

for secondary school students, however, they only 

considered level without considering the content, 

context, and process [10]. Anisah et al. also 

developed some PISA-like mathematics problems, 

but they only considered content, without 

considering context, process, and level [11]. 

Charmila and Oktiningrum only concerned about 

contexts in developing the PISA-like mathematics 

problems [12, 14], and Kamaliyah only concerned 

mathematical competency in developing the 

problems [13]. Thus, we need to develop the PISA-

like mathematics problems by taking into account all 

aspect of PISA domain. In addition, we need to 

analyze the difficulties of students in solving 

contextual problems related to their environment. In 

connection with the above, we have developed 

PISA-like problems by taking into account the 

contextual environment of students and the current 

Indonesian curriculum (2013 curriculum). These 

PISA-like problems can be used in the teaching-

learning process in schools in order to improve 

students’ ability in solving PISA problems. Detail 

results are reported in this paper. 

2. Research Methods 

In this study, some math problems PISA-like have 

been developed by using the Tessmer model [15]. 

First of all, math questions from PISA 2012 were 

analyzed the domain PISA (context, content, and 

process). The results were linked to the Indonesian 

curriculum (2013 curriculum). Based on this 

analysis, forty-eight math problems PISA-like were 

developed. All of the PISA-like problems were 

validated by three experts (PISA expert, math 

education expert, and language/Bahasa Indonesia 

expert) and one teacher from junior high school. The 

next step was small group process in grade nine of 

junior high school (SMPN 8) Banda Aceh, Indonesia 

where all validated math problems PISA-like 

developed previously were given to those junior 

high school students to obtain some inputs. After 

that, the field test was conducted in the same school 

but different class from the small group. The student 

works were analyzed to find out the students ability 

in understanding the information given in the 

problem, understanding what is asked in the 

questions, solving contextual questions by applying 

mathematical concepts and processes, and students' 

ability to make conclusions, arguments including to 

interpret the results of calculations.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

3. Results and Discussion 

Forty-eight PISA-like math problems have been 

developed consisting of sixteen questions level one, 

sixteen questions level two, and sixteen questions 

level three. Each level consists of all PISA contents 

(quantity, change, and relationships, space and 

shape, uncertainty and data) and contexts (personal, 

societal, scientific, and occupational). The following 

information about PISA topic, description of the 

problem, content, context, process, level, and 

linkages with the Indonesian curriculum (2013 

curriculum) are given for each question. The PISA-
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like math problems developed in this study cover 

almost all the topics in PISA. The themes of the 

PISA-like questions developed are as follows: apple 

prices, chicken farm, meeting room, auditorium, 

rainfall, salary, bread, exchange rate of rupiah with 

US dollars, exchange rate of rupiah with Malaysian 

Ringgit, gasoline price, consumption of fuel, power 

electricity, seminar table, tank order, ceramic 

installation, roof, aquarium, kite, beam, bedroom, 

motorcycle sales, flash disk, internet data package, 

wind velocity, height, and shoe rack. 

 One of the PISA-like math problems developed in 

this study is shown in figure 1. The theme of this 

question is a chicken farm. The topic is arithmetic 

operations. The content is quantity, the context is 

personal, the process is employed, and the level is 2. 

This question is related to the 2013 curriculum (to 

solve social arithmetic problems). The information 

given in this question is: Mr. Dahlan raises 160 

chickens. Each kilogram of feed can be given for 8 

chickens per day. The price of chicken feed is IDR 

4,000 per kilogram. The question in the problem is 

to estimate how much it will cost Mr. Dahlan to buy 

feed for every 30 days. 

 

 

 

 

 

 

 

 

 
 

 

 

Figure 1: Example of PISA-like math problems 

The results of the student questionnaire from the 

field test showed that 59% of students strongly 

agreed and 41% of students agreed that the 

appearance of questions is clear and easy to 

understand (texts, graphics, tables, and pictures). 

Seventy-one percent of students strongly agreed and 

24% of students agreed that the instructions for all 

questions (problem) are understandable. Forty-one 

percent of students strongly agreed and other forty 

one percent agreed that information given in all 

questions is clear. Sixty-five percent of students 

strongly agreed and eighteen percent of students 

agreed that the questions in the text are given 

clearly. 

During the field test, the questionnaire was also 

given to several mathematics teachers from junior 

high school (SMPN 8, Banda Aceh). Fifteen percent 

of teachers strongly agreed and 50% agreed to the 

questions (PISA-like) can provide information about 

students' abilities. Fifteen percent of teachers 

strongly agreed and 50% agreed that PISA-like 

questions can be used to diagnose the students’ 

ability in mathematical concepts. A number of 

teachers strongly agree that students can practice 

answering PISA-like questions to improve their 

abilities in mathematics. In general, the teachers 

strongly agree that the questions developed (PISA-

like) can be used in the teaching learning process. 

Thus, the PISA-like questions developed in this 

study have met the effectiveness criteria. 

 To analyze the ability of students, students worked 

on thirteen questions with various levels (level 1, 

level 2, and level 3) from forty-eight questions 

developed in this study. The average score of 

students in understanding the information given in 

the problems is shown in figure 2.  

 

 
Figure 2: Average student score in understanding the 

information given in the problems  

For question number one, the average score is 90 

(scale 100) which is excellent. However, the scores 

for other questions are low. Only four questions 

(number 1, 2, 3, and 9) have average scores above 

50. While the score for other questions are below 50. 

The average score from all thirteen questions is only 

37 out of 100. These results indicated that the ability 

of students is still very low in understanding the 

information given in the problems. This finding 

shows that students' ability to read or to understand a 

text is still very low. This finding agrees with the 

previous studies [6, 8]. 

 Figure 3 shows the average score of students in 

understanding the tasks (what is asked) given in the 

questions. The highest average score is 100 

(question number 1). While the lowest average score 

is 32 (questions number 7 and 8). The average 
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scores for all thirteen questions is found to be 64.4 

which is above 50 (it can be categorized as good). 

 

 

 
Figure 3: Average student score in understanding the tasks 

given in the questions  

Figure 4 shows the average score of students in 

understanding the mathematical process.  

 

 
Figure 4: Average student score in the understanding the 

mathematical process 

 

The highest average score is question number 9 

which is above 60. The lowest average score is 

question number 7 and 8. The average score for all 

thirteen questions is 23 which is very low. The 

results showed that the students have difficulty 

seriously in solving mathematical problems. Our 

result is in good agreement with the previous study. 

Wijaya and Sari found that students' ability to solve 

problems (mathematical process) was also very low 

[6, 8]. 

The average score of students' ability in making 

the conclusion or decoding is shown in figure 5.  

 

 
Figure 5: Average student score in understanding making the 

conclusion 

None student has a score above 40, indicating that 

the students do not have the ability to make a 

conclusion or decoding at all. This finding agrees 

with previous research by Wijaya and Sari where 

students' ability in decoding is still very low [6, 8]. 

 To improve students' ability to work on PISA or 

contextual questions, the teachers can use the PISA-

like questions developed in this study in teaching 

learning. These PISA-like problems can be inserted 

in the lesson plan by using the contextual learning 

model (contextual learning) or other appropriate 

models (student oriented).  

4. Conclusions 

We have developed forty-eight PISA-like math 

problems in this study. In general, all of those 

problems have met the effectiveness criteria. Our 

study revealed that the ability of students is still very 

low in understanding the information given in the 

problems. Other than that, the abilities of students in 

the mathematical process and decoding are still quite 

low. In order to improve the student abilities, the 

PISA-like problems developed in this study can be 

used by the teachers in the teaching-learning 

process. 
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