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Abstract 

 

This study aims to analyse students’ error in solving mathematics word problems based on The PISA frameworks. 

This is a qualitative descriptive study involving 63 students with low, moderate, and high level of mathematics 

achievement from 2 schools in Surakarta. The data collection was conducted using test, interview, and 

documentation. The data analysis was conducted in three stages namely data reduction, data display, and conclusion 

drawing/verification. The results indicate that based on the content, most students gave incorrect answers on the shape 

and space category; based on the context, most students gave incorrect answers on the occupational category; and 

based on the process, most students gave incorrect answers on the interpreting category. The possible factors caused 

of this problems are the mathematics textbooks which still lack of PISA-like problems, the teaching practices which 

still put mathematics as an exact and abstract subject, and the students did not familiar in solving problems which 

need reasoning and creativity. 
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1. Introduction 

 

As the demand of globalization era, Indonesian people, 

including students, must be prepared to participate in 

international competition. Various kinds of competition 

are held to map the quality of education in many countries 

all over the words. However, the results suggested that 

Indonesia was still on the bottom of the ranking lists. 

Based on the survey conducted by Trend in 

International Mathematics and Science Study (TIMSS) in 

2011, Indonesia was on the 36th position from 40 

participating countries [1]. The TIMMS survey 

conducted every four year is focus on the domain of 

mathematics contents and students cognitive skills. 

Besides that, Indonesia was on the 64th position out of 65 

countries participated in PISA-Program for International 

Students Assessment [2]. PISA study conducted every 

three years is focus on assessing students’ skills in 

identifying, understanding, and applying mathematics in 

daily life. 

There might be many factors causing the results of the 

low of students’ performances on both TIMMS and 

PISA. A possible reason might because Indonesian 

students rarely face and solve problems with the 

characteristic of TIMMS or PISA. This study will focus 

on the case of PISA. 

There are three components examined by PISA. The 

components are content, context, and process (OECD, 

2013). The content is divided into four categories namely 

change and relationship, space and shape, quantity, and 

uncertainty and data. The context is divided into three 

categories which are personal, occupational, public, and 

scientific. The process is divided into three categories 

namely formulating, employing, and interpreting. This 

study used those three components and its categories to 

map students’ error in solving mathematics word 

problems. 

There have been several studies about Indonesian 

students’ errors in solving PISA problems [3]–[5]. The 

studies found that Indonesian students mostly 

experienced difficulties in the early stages 

(comprehending and transforming) at solving context-

based task. Moreover, Wati et al.[4]  claimed that the low 

level of students’ reasoning and creativity could be the 

main factors of their difficulties. Besides that, gender and 

mathematics textbook could be the factors influencing 

Indonesian students’ performances in PISA [6]. 
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As the mathematics textbooks could be the factors of the 

low level of students’ skills in solving PISA problems, 

this study aims at analyzing students’ error in solving 

mathematics word problems based on The Program for 

International Students Assessment (PISA) frameworks. 

 

 

2. Methods 

 

This is a qualitative descriptive study involving 63 eight 

graders with low, medium, and high level of 

achievement in mathematics from two school in 

Surakarta. The data collection conducted using test, 

interview, and documentation. The test consisting six 

problems were translated and adapted from PISA 

problems 2012.  The interview conducted to clarify 

students’ answer and to identify the factors causes the 

errors. The documentation through the students’ written 

works conducted to clarify the students’ reasoning in 

answering the problems. The data collected by those 

three instrument helped us in interpreting and enable us 

to make data triangulation. Moreover, the data analysis 

of this study refers to the stage of qualitative data 

analysis by Miles and Huberman [7] which are data 

reduction, data display, and conclusion drawing. 

 

 

3. Result and Discussion 

 

The six problems translated and adapted from PISA 

problems in 2012, i.e. apartment purchase, garage, Helen 

the cyclist, charts, which cars?, and climbing mount Fuji. 

The problems were solve by 63 from two school in 

Surakarta. From the total of 63 students, six students put 

incorrect answers for all problems. The following Table 

1 describe the number of students and their incorrect 

answer. 

Table 1. The Number of Students’ Incorrect Answer 

The number of 

students 

The number of incorrect 

answer 

6 6 

11 5 

15 4 

15 3 

14 2 

2 1 

0 0 

The table shows that most students give three or four 

incorrect answers. In addition, none of students solve all 

problems without incorrect answers. These following 

paragraphs describe students incorrect answers based on 

the PISA components. 

 

Students’ Error Based on Content’s Categories 

Based on the analysis of the answers of 63 students, it 

found that most students gave incorrect answers in the 

categories of uncertainty and data; and space and shape 

with about 85.71% and 77.77%, respectively. In contrast, 

less number of students experienced errors in the 

categories of change and relationship and quantity with 

approximately 36.51%. The percentages suggest that 

based on the content, students might be more struggling 

in solving problems related to uncertainty and data; and 

space and shape. In addition, based on qualitative analysis 

on students’ written works, on the problem of shape and 

space category, most student could not find the correct 

orientation about the length and the width of the shape, 

while a few students did error calculation because they 

rarely find decimal for the results of their calculation. 

The finding support by [4] that in students’ creativity 

and reasoning skill might be the cause of error. Moreover, 

teaching practices effecting students’ beliefs that 

mathematics should be exact might also be the cause of 

this error [8]. Regarding the profile of content space and 

shape in the mathematics textbook of K-13, the errors in 

uncertainty and data (85.71%) might have relationship 

with the proportion of content uncertainty and data 

(12.98%) in the mathematics textbooks of K-13 [9]. 

 

Students’ Error Based on Context’s Categories 

Based on the analysis of the answers of 63 students, it 

found that almost all students gave incorrect answers in 

the categories of occupational with nearly 98.41%. 

Whereas, the number of students experienced errors in the 

categories personal, societal, and scientific was nearly the 

same with about 49.21%, 58.71%, and 36.51%. The 

percentages indicate that based on the context, students 

might be more difficult in dealing with problems related 

to occupational context.  

This finding was contradictory with the finding of 

Wijaya et al. (2014) which claimed that the highest 

number of errors was in the context of scientific. 

Moreover, regarding the profile of context occupational 

in the mathematics textbook of K-13, it was also 

contradict, because least proportion of context was also 

scientific (2.88%) [9]. This might because the limitation 

of PISA problems for the test and the number of students 

participated in this test. 

 

Students’ Error Based on Process Categories  

Based on the analysis of the answers of 63 students, it 

found the biggest number of students made error on the 

category of interpreting (85,71%). While, the less number 

of students made error in employing (68.73%) and 

formulating (49.21%). This suggests that interpreting was 

more difficult for students than employing and 

formulating.  

Regarding the K-13 mathematics textbooks, the 

books put more proportion for employing (66.18%) than 

the other two categories which are formulating (26.80%) 

and interpreting (18.55%) [9]. However, more studies 

found that more students experienced difficulties in 

interpreting than in employing and formulating, as well 
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as more students experienced difficulties in employing 

than in formulating [4], [5]. 

 

 

4. Conclusion 

 

The results indicate that based on the content, most 

students gave incorrect answers on the shape and space 

category, as well as uncertainty and data; based on the 

context, most students gave incorrect answers on the 

occupational category; and based on the process, most 

students gave incorrect answers on the interpreting 

category. The possible factors caused of this problems are 

the mathematics textbooks which still lack of PISA-like 

problems, the teaching practices which still put 

mathematics as an exact and abstract subject, and the 

students did not familiar in solving problems which need 

reasoning and creativity. Therefore, improving the 

quality of those three components would be the 

recommendation for further studies. However, this study 

has limitation on both the number of problems used for 

the test and the number of students participated in this 

study. therefore, further study with more number of 

problems used and more number of students involved 

might also be recommended. 
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