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ARTICLE INFO ABSTRACT 

The ability of problem posing is very essential for the student’s. However, 
there are still many students who don't realize the importance of these 
abilities. This research describes the senior high school student’s ability 
in mathematical problem posing, especially in the material system of 
linear equations in three variables. Research data were collected from 7 
student’s using written test and interview techniques. The validity of the 
data used triangulation methods by comparing the results of written tests 
and interviews. Data were coded, simplified, presented, and triangulated 
for the credibility and conclusion drawing. The results show that there 
were still very few students who have all three classifications of problem 
posing abilities, namely pre-solution posing, within-solution posing, and 
post-solution posing. Students who have the ability of pre-solution posing 
can ask questions based on the data provided and can arrange problem 
solving. Students who have the ability of within-solution posing can write 
what is given and asked of the problem, raise supporting questions which 
is relevant to the problem and arrange solutions to the supporting 
questions and problems that are given correctly. Students who have the 
ability of post-solution posing can raise similar mathematics problem 
after solving the problem. Students can also arrange solutions to 
problems that have been made. Teacher needs to practice pre-solution 
posing, within-solution posing, and post-solution posing to the students. 
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Introduction 

One of the obstacle in learning mathematics are students experiencing difficulties in 
solving math problems (Murtianto, Muhtarom, Nizaruddin, & Suryaningsih, 2019; Siswono, 
2011). Siswono (2011) explains that these obstacles can be overcome if students have 
problem posing abilities. Using the problem posing ability, students can discover 
knowledge through the efforts for relationships of information learned. Students can ask 
questions based on the conditions exist: mathematical problems have been solved and the 
information is given. Problem posing ability can encourage students to make connections 
between different concepts so that they can build their understanding (Mahmudi, 2011; 
Rachmawati, Sugandi, & Prayitno, 2019). Study of Silver and  Cai (1996) resulted that 
problem-posing has a positive impact on students' ability in problem solving. Problem-
posing can help students apply problem solving abilities (Arofah & Masriyah, 2019; 
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Ghasempour, Bakar, & Jahanshahloo, 2013; Rosli, Capraro, & Capraro, 2014). Besides, Rosli, 
Goldsby, and Capraro (2013) argued that problem-posing in mathematics learning showed 
positive and meaningful results on mathematics achievement, problem solving abilities, 
and students' attitudes towards mathematics. Problem posing is a task that asks students 
to formulate problems and create problems.  

Researches categorized in problem posing have been described by Silver and Cai 
(1996) and Stoyanova (2005). Silver and Cai (1996) classified problem-posing into pre-
solution posing, within-solution posing, and post-solution posing. Pre-solution posing is 
students who express problems from the data provided using their sentences, and arrange 
problem solving under the problems raised. Within-solution posing is students who posing 
relevant questions or questions that can support problem solving from a given problem, 
arranging solutions to relevant questions and using relevant problem solving to arrange 
problem solving. Students who have the post-solution posing ability can raise new 
problems that similar to the solved problems, and arrange solutions to the problems that 
have been made. In making new questions based on statements given, students can do, 
among others, by giving questions about the specific purpose of the information added, the 
addition of information, and the general purpose of the problem. Arikan and Ünal (2015) 
states that formulation of a problem that has been resolved previously can be done by 
adding information, changing the context, combination, changing what is given, changing 
what is asked, simplifying the problem, exchanging what is given by what was asked. 

Stoyanova (2005) explains three categories in problem posing, namely reformulation, 
reconstruction and imitation of the problem. Problem reformulation is when students 
rearrange problems with the information, it does not change nature of the problem. Adding 
information does not change the problem. Problem reconstruction is the activity of 
modifying the nature of the initial problem but not changing the intent or purpose of the 
problem. The imitation of the problem is when students arrange problems with the 
addition of structures related to information provided, change the intent and purpose of 
the problem. Problem posing can be interpreted as an activity asking students to ask 
mathematical problems based on the information provided, as well as solving problems 
that have been made. Thus, problem-posing is not limited to the formation of new 
problems, but a subject can mean reformulating the problem given. Table 1 categories 
problem posing that have been described by Silver and Cai (1996) and Stoyanova (2005). 
Furthermore, problem posing in this research was used the theory described by Silver and 
Cai (1996). 

Table 1 
Categories problem posing 

Silver and Cai (1996) Stoyanova (2005) Description 

Pre-solution posing  Reformulation Recognizing or using directly the information in the 
original problem. 

Within-solution posing Reconstruction  Arrange relevant questions that can support problem 
solving and arrange the solutions to relevant 
questions. 

Post-solution posing Imitation  Create new problems and arrange solutions to 
problems that have been made. 

 
Problem-posing ability can make students actively learn mathematics (Barlow & 

Cates, 2006) and assist students in developing problem solving ideas (English, 1997; Xia,  
Lu & Wang, 2008). Students who have good problem posing abilities, also have good 
problem solving abilities (Ayllón, Gomez, & Ballesta-Claver, 2016; Silver & Cai, 1996; Xie & 
Masingila, 2017). It means that the ability of problem posing needs to be owned by 
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students. However, this research has not yet described the students' problem posing 
abilities. From above analysis, it is urgent to conduct this research in order to make 
description of students’ problem posing abilities so that they can be a foothold in 
developing students’ problem solving abilities. Based on the description above, this 
research will focus on description of students’ the problem-posing ability. 
 
Research Methods 

This research used a qualitative method because it is carried out in reality or natural 
conditions and is not manipulated by researchers. The characteristic of concern is the 
meaning to describe the facts. This research explored the ability of students posing 
problems, especially in the system of linear equation systems on three variables. The 
research was conducted on 40 students of Senior High School in Pati Regency, Central Java. 
The research participants were selected using a purposive sampling technique that has 
good communication skills both verbally and in writing based on the consideration of the 
mathematics teacher. The instruments used in this research was a written test (see the 
Appendix) and a guided interview based on the problem posing task. Before using the 
instrument, the instruments was first validated by three validators who are experts in 
mathematics education and were declared eligibility to be used to measure students' 
problem posing abilities. 

The data were collected in two stages. The first stage of data collection is to provide 
written tests to 40 senior high school students. Table 2 presents a clear description of the 
results of the data analysis of the 40 students. The second stage is conducting interviews 
with research subjects, where the interview time is based on mutual agreement. Then 
seven subjects were chosen, namely A1, B3, C1, D3, E2, F3, and G5; who have good 
communication skills to do in-depth interviews to get a comprehensive picture of the 
problem-posing of students' abilities. Furthermore, the data was validated using the 
triangulation method. Results of the triangulation was valid participant data for describing 
of the problem-posing ability of students (Miles & Huberman, 2002; Moleong, 2008). 
Qualitative data had been analyzed using data reduction technique, data presentation, and 
conclusion (Miles & Huberman, 2002). These three data analysis activities were not 
hierarchical but were interwoven interrelated activities from before, during and after data 
collection. 

Table 2 
Research participants 

Ability of Problem-Posing Participant Code 
Selected Participant 

With Code* 

Pre-solution posing A1*, A2, A3, A4, A5 A1 

Within-solution posing B1, B2, B3* B3 

Post-solution posing C1*, C2, C3, C4, C5, C6, C7, C8 C1 

Pre-Within solution posing D1, D2, D3* D3 

Pre-Post solution posing E1, E2*, E3, E4, E5, E6, E7, E8, E9 E2 

Within-Post solution posing F1, F2, F3*, F4 F3 

Pre-Within-Post solution posing G1, G2, G3, G4, G5*, G6, G7, G8 G5 

 
Results and Discussion 

Figure 1 obviously shows that A1 had the ability of pre-solution posing. Participant 
can only raise questions based on the data provided and can arrange solutions to problems 
using mixed methods: elimination and substitution. Participant B3 had the ability of 
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within-solution posing. The participant can write down what is given and what is asked of 
the problem given and raise questions relevant to the problem given to support problem 
solving, for example how much is the price of 1kg of thorny palm, 1kg of orange, and 1kg of 
apple? Furthermore, the participant can arrange the completion of relevant questions that 
have been raised by using the determinant method. Participant C1 is identified as a post-
solution posing type. He arranges similar problems after solving the given problem. C1 can 
analyze the problems so that he can arrange relevant new problems. Then the C1 can 
choose the right concepts, procedures, and problem solving methods in solving the new 
problem, namely using a combination of substitution and elimination methods. After 
choosing the procedures to solving the problem, participant C1 can solve the problem that 
he made. Clearly, the results of data analysis of participants A1, B3 and C1 are presented in 
Table 3. 

 
 

 

 

 

 

 

 
 
 

 

 
 

 

 
 

 

 

 

Response of Participant A1 
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Response of Participant B3 
 

Figure 1. Response of participant A1, B3 and C1 
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Table 3 

Analysis results of participant A1, B3 and C1 

Participant 
Kind of problem-

posing 
Written test Interview 

A1 Pre-solution posing Being able to raise questions 
based on data provided using 
own sentences, and arrange 
solutions to the problems 
raised. 

Being able to express information 
from questions given using the 
sentence itself, determine the 
method of solving problems and 
arrange problem solving.  

B3 Within-solution 
posing 

Being able to write 
information from problems, 
raising supporting questions 
that are relevant to the 
problem, and arrange 
solutions to supporting 
questions that have been 
raised. 

Being able to write information 
about problems, raising supporting 
questions that are relevant to the 
problem, and determine methods 
and arrange solutions to 
supporting questions that have 
been raised 

C1 Post-solution 
posing 

Being able to arrange a 
similar problem after 
resolving a given problem, 
and arrange solutions to 
problems that have been 
made. 

Being able to arrange a similar 
problem after resolving a given 
problem, and arrange solutions to 
problems that have been made. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Response of participant D3 

 

Figure 2 shows that D3 had the ability to pre-solution posing and within-solution 
posing. For the ability of pre-solution posing, it can be seen when the participant raises 
questions from the data provided, and arranges problem solving using mixed methods:  
elimination and substitution. The ability of within-solution posing can be seen from the 
participant can write what is given and asked of the problem, raise supporting questions 
relevant to the problem and arrange the resolution of the supporting questions and 
problems given correctly. Clearly, the results of data analysis of participant D3 are 
presented in Table 4. 
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Table 4 
Analysis results of participant D3 

 Written test Interview 

Pre-solution 
posing 

Being able to raise questions based on 
data provided using own sentences, 
and arrange solutions to the problems 
raised. 

Being able to raise questions based on data 
provided using their own sentences, and 
arrange solutions to the problems raised. 

Within-
solution posing 

Being able to write information from 
problems, raising supporting 
questions that are relevant to the 
problem, and arrange solutions to 
supporting questions that have been 
raised. 

Being able to write information about 
problems, raising supporting questions that 
are relevant to the problem, and determine 
methods and arrange solutions to supporting 
questions that have been raised 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 3. Response of participant E2 

 

Figure 3 clearly shows that E2 had the ability to pre-post solution posing and post-
solution posing. For the ability of pre-solution posing, it can be seen when the participant 
raises questions from the data provided and can determine the problem solving method 
used and compile the problem solving that has been raised. The ability of post-solution 
posing can be seen from the participant can raise similar problems after solving the given 
problem, and can also arrange solutions to the problems that have been made. Clearly, the 
results of data analysis of participant E2 are presented in Table 5. 
 

Table 5 
Analysis results of participant E2 

 Written test Interview 

Pre-solution 
posing 

Being able to raise questions based 
on data using own sentences, and 
arrange solutions to problems that 
have been raised. 

Being able to raise questions based on available 
information, determine the solution to the 
problem to be used, and can arrange solutions to 
the problems that have been raised.  
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Post-solution 
posing 

Being able to arrange the solution 
to the problem given, put forward a 
similar problem after solving the 
problem given, and can arrange 
solutions to the problems that have 
been made. 

Being able to arrange the problem solving that is 
given well, put forward similar problems, and can 
determine the method of solving problems and 
arrange solutions to the problems that have been 
made. The subject explains the completion steps 
using the understanding conveyed by the teacher.  

Figure 4 shows that F3 had the ability to within-post solution posing and post-
solution posing. For the ability within-solution posing, it can be seen when the participant 
can write what is given and what is asked, raise supporting questions that are relevant to 
the problem and arrange solutions to relevant supporting questions and use them to 
arrange the problem solving given. The ability of post-solution posing can be seen from the 
participant can raise similar problems after solving the given problem, and can also 
arrange solutions to the problems that have been made. Clearly, the results of data analysis 
of participant F3 are presented in Table 6. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.Response of participant F3 

 

Table 6 
Analysis results of participant F3 

 Written test Interview 

Within-
solution 
posing 

Being able to write information from 
problems, raising supporting questions 
that are relevant to the problem, and 
arrange solutions to supporting questions 
that have been raised. 

Being able to write information about 
problems, raising supporting questions 
that are relevant to the problem, and 
determine methods and arrange solutions 
to supporting questions that have been 
raised 
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 Written test Interview 

Post-solution 
posing 

Being able to arrange the solution of the 
problem given, can express similar 
problems after solving the problem, and 
can choose the concepts, procedures, 
methods of solving problems that are 
appropriate in solving the problems that 
have been made.  

Being able to arrange the solution of the 
problem given, can express similar 
problems after solving the problem, and 
can choose the concepts, procedures, 
methods of solving problems that are 
appropriate in solving the problems that 
have been made.  

 

Participant G5 had the ability to pre-within-post solution posing. For the ability of 
pre-solution posing, it can be seen when the participant can raise questions from the data 
provided, and arrange the problem solving that has been stated. The ability of within-
solution posing can be seen from the participant write what is given and what is asked of 
the problem given, raise supporting questions that are relevant to the given problem. The 
participant can determine the problem solving method used and arrange the resolution of 
supporting questions that are relevant to the given problem and use it to arrange the 
problem solving given. Meanwhile, the ability of post-solution posing can be seen from the 
participant to raise similar problems after solving the given problem and arrange the 
solution to the problem that has been made.   

The results showed that only 20% of students had three classifications of problem-
posing abilities, namely pre-solution posing, within-solution posing, and post-solution 
posing. Students who have the ability to pre-solution posing can express problems from the 
data provided and arrange solutions to problems that have been raised. This is in line with 
Silver (1994) which explains pre-solution posing, in which a student makes a problem from 
a situation that is held/from a motivation factor. Arikan and Ünal (2015) states that pre-
solution posing can train students to ask problems based on a story, diagram, picture, and 
representation. Students are trained to be able to relate the information they have to the 
material they have learned.  

Students who have the ability within-solution posing can write information on a math 
problem, can express support questions relevant to the problem, and can arrange 
settlement of support questions relevant to a given problem. Problem solving when 
someone intentionally changes the purpose of a problem such as using a strategy that 
makes it simpler (Arofah & Masriyah, 2019; Silver, 1994). This reinforces that within-
solution posing is related to the reformulation of the problem to be solved and considers 
the hypothesis and problem situation (Silver & Cai, 1996). Furthermore, students who have 
the ability to post-solution posing can express similar problems after solving the given 
problem and can arrange solutions to the problems that have been made. Silver (1994) 
stated after solving a problem when experiences from the problem solving context are 
modified or applied to new situations. Post-solutions related to the change of information 
from a problem to a new problem to be solved (Rachmawati et al., 2019; Silver & Cai, 
1996). 

Thus, the ability of problem posing really needs to be owned by students because it 
can make students actively learn mathematics (Barlow & Cates, 2006), positively correlate 
with learning outcomes (Silver & Cai, 1996), and can help students in developing ideas of 
problem solving (English, 1997; Xia, Lu & Wang, 2008). Ayllón et al. (2016) and Xie and 
Masingila (2017) explain that there is a significant relationship between problem solving 
skills and problem posing. This is like a thought with Arofah and Masriyah (2019), English 
(1997), Ghasempour et al.(2013), Rosli et al. (2014), and Xia, Lu and  Wang (2008) which 
stated that the ability of problem posing can help students in developing ideas for problem 
solving. It is impossible to solve new problems without having relevant mathematical 
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knowledge, developing new problems, and then solving them. Silver and Cai (1996) and 
Tuğrul (2010) show that students who have a good problem posing abilities also have good 
problem solving abilities. 
 
Conclusion 

Problem posing provides many benefits for students in learning mathematics, for 
example making students more active in learning and able to develop problem solving 
abilities. Students who have the ability to pre-solution posing can ask questions based on 
the data provided and can arrange problem solving. Students who have within-solution 
posing ability can write information from the problem and arrange the solution of the 
question correctly. Meanwhile, students who have the ability to post-solution posing can 
express similar problems and can arrange solutions to the problems that have been made. 
The fact that there are still many students who do not have problem posing skills needs to 
get the attention of mathematics teachers. Gradually the teacher needs to practice pre-
solution posing, within-solution posing, and post-solution posing to the students. In 
subsequent research, it is necessary to explore the relationship between problem-posing 
and problem solving. 
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APPENDIX 

1. Make a question from the following information, and find the solution! 
 

 

 

 
2. Dwi, Dita, and Fida buy fruits in the same shop. Dwi bought 2kg thorny palm, 1kg 

oranges, and 1kg apples and had to pay Rp. 44,000.00. Dita bought 1kg thorny palm, 
2kg oranges, and 1kg apples and had to pay Rp. 50,000.00. Fida pays Rp. 58,000.00 to 
buy 1kg thorny palm, 1kg oranges, and 2kg apples. If Nia wants to buy 2kg thorny 
palm, 3kg oranges, and 4kg apples, how much money does Nia have to pay? Based on 
the information above, create supporting questions to help resolve the problem above 
and solve it! 
 

3. x, y, and z are the solutions of the following system of linear equations: 
3x + 4y - 5z = 12 
2x + 5y - z = 17 
6x - 2y + 3z = 17 
Create a new problem and find the solution! 
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