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Abstract - The purpose of this research is to describestudent’s ability insolvingradical equationproblem which is according 
to Polya problem solving phases. This research uses qualitative method. Test and interview are used as tools to describe 
student’s ability insolvingradical equationproblem. The subject of this research are three students of mathematics education 
undergraduate degree of State University of Malang. The results shown that student with high problem solving ability (S1) 
reachedcarrying out the plan phase. It is caused S1 did not check again the solution that was obtained. So that, the answer is 
incorrect. While, student with medium problem solving ability (S2) reachedcarrying out the plan phase too. But the diffrence 
is S2 made a mistake in running her plan even though the plan waswell-structured. Then student with low problem solving 
ability (S3) also reached carrying out the plan phase. But, the plan was being prepared by S3 is incorrect so that the solution 
which wasobtained is not correct.  
 
Keywords - Problem solving skills, non-routine question, radical equations 
 
I. INTRODUCTION 
 
The ability to solve problems is a must-have ability 
for all learners, because according to NCTM (2000: 
52), all learners must build new mathematical 
knowledge through problem solving. That statement 
is also affirmed by Gagne (Mulyasa, 2011: 111), 
which states that if a learner is faced with a problem, 
in the end, they are not just solving the problem, but 
also learning something new. So, in order to expand 
the knowledge of mathematics, learners must have 
good problem-solving skills. Polya (Usman, 2007: 
343; Hudojo, 2005: 74) defines problem solving as an 
attempt to find a way out of a difficulty to achieve a 
particular goal. So, problem solving is one's actions 
in solving a problem. Furthermore, Polya (Hobri, 
2009: 42) also explained that solve a problem 
requires four phases, namely (a) understanding the 
problem, (b) devising a plan, (c) carrying out the 
plan, and (d) looking back.At the understanding the 
problem phase, learners must know what is known 
and what is being asked from a problem and able to 
reveal the problem by their own way. 
Revealingbecomes important because it is to know 
what extent learners understand about the problem.  
Then, the next phase is devising a plan. In this phase 
learners are welcome to make as many strategies as 
possible and determine which strategy will be chosen 
to obtain the correct solution.Generally, a successful 
strategy is a strategy that has been tried in several 
times. Next phase is carrying out the plan. When 
learners have determined what plan / strategy will be 
used, then the plan can be run to obtain a solution. 
This phase is easier than devising a plan phase, 
because in this phase, learners only needaccuracy to 
run the plan. The last phase is looking back. In this 
phase, learners have to check, find other ways to 
solve the problem, or look for other possible 
solutions. In solving the problem, devising a plan and 
carrying out the plan may be cyclical. It depends on 
the process of carrying out the plan. If there are 

obstacles in carrying out the plan, then learners can 
devise other plans. 
Cooney, et al (2001: 10) explainin order that a 
question to be a problem then the question must be 
challenging, it can not be solved by routine 
procedures that have been known to learners. 
Furthermore, Posamentier (1998: 01) says that 
basically the problem is a situation that faced by 
people and requires a solution, but the solution is 
unknown. Based on an explanation of the problem of 
some experts, the problem of mathematics is math 
question that is not routine, which can not be solved 
by routine procedures that have been known by 
learners. Based on the observations of researchers on 
mathematics education students of State University of 
Malang undergraduate degree with Basic 
Mathematics Course I class, there are still many 
students who have difficulty in solving non-routine 
problem / mathematical problem on finding a solution 
of radical equations. Thus, researchers interested to 
research the extent of student’s ability in solving 
radical equation problems. The phases of problem 
solving used by researchers is according to Polya 
problem solving phases.  
Because the characteristic of problem is subjective, it 
means that a question can be a problem only if there 
is no solution of that problem. Soin order to know the 
problem solving ability of students, the researchers 
provide a different problem from learning resources 
that have been studied and have never been given by 
lecturers.Therefore, the researcher conducted a 
research entitled, "Student’s Ability In Solving 
Radical Equation Problem". Through this research, 
the educators can find out how to see student’s ability 
in solving problems based on Polya problemsolving 
phases. 
 
II. RESEARCH METHODOLOGY 
 
This research is a qualitative descriptive research that 
aims to describe student’s ability in solving radical 
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equation problem. This is in accordance with the 
characteristics of qualitative research according to 
Bogdan and Biklen (1992: 4-7) namely (1) 
naturalistic, (2) descriptive data, (3) concern with 
process, (4) inductive, (5) meaning. So, this research 
focuses on the process of student’s work in solving 
the problem. Then, researchers reviewed that answers 
based on Polya problem solving phases.  
 
Subjects are three students of mathematics education 
program undergraduate degree State University of 
Malang who have obtained the radical equation. Each 
student selected represents each group of students 
who have high, medium, and low problem solving 
skills. 
 
The research instruments and data used in this 
research are test and interviews. The test contains one 
non-routine question. Students who are selected as 
research subjects,interviewed to clarify the process 
undertaken by students in solving the problem. 
Interviews conducted are semi-structured interviews. 
So the researcher has interview guidelines to ensure 
that the questions asked are questions to explore 
student’s problem-solving abilities and this question 
can evolve as per the statements given by the 
students. It aims to sharpen data about student’s 
ability in solving problem. In this research the data 
analysis process is done by data analysis techniques 
proposed by Miles and Huberman (1994: 16) namely; 
(1) reducing data, (2) presenting data, (3) making 
conclusions. Reducing data is a form of analysis that 
sharpens, classifies, directs, discards unnecessary 
data, and organizes data in such a way that it can be 
deduced and verified. Presenting data is a set of 
arranged information that gives the possibility of 
making conclusions and taking action. Making 
conclusion is the final and most important step of a 
research that aims to provide an explanation of the 
meaning of data that has been presented. 
 
III. RESULTS AND DISCUSSION 
 
Research begins by giving tests that contain non-
routine question. Then the students are grouped based 
on their ability to solve the problem on the test which 
is students with high, medium, and low problem 
solving ability. From each group, researchers selected 
one person who has good communicative ability. 
Three subjects are then called S1 for students with 
high problem-solving skills, S2 for students with 
medium problem-solving skills, S3 for students with 
low problem-solving skills. The non-routine quation 
that students do is looking for the solution of 
 

√푥 − 5 = 2 + √푥 − 5 
 
(a) Discussion of S1’s Work 
S1’s work presented in Figure 1 below. 

 
Fig.1. Jawaban S1 

  
In Figure 1, it is seen that S1 can understand the 
problem well. It is caused S1 knows what to look for, 
i.e the value of 푥  that can satisfy th 
equation√푥 − 5 = 2 + √푥 − 5. Then, S1 devised a 
plan. S1’s plan to get the value of 푥that initially S1 
changed the equation into a quadratic equation. Then, 
S1 factored quadratic equation that obtained and 
looked for the value of 푥 from the factoring. After 
that, S1 carrying out the plan according to the plan 
she arranged. Initially S1 wrote √푥 − 5 = 푝 , then 
after a few minutes, she got푝 = 2 or 푝 = −1. By the 
calculation of algebra, S1 obtained푥 = 21or푥 = 6. 
However, S1 did not use the looking backphaseto 
check the solution she had obtained. If S1 checked 
the correctness of the solution by substituting the 
value of 푥in the radical equation, then S1 would find 
that 푥 = 6 is not the solution of the equation. This is 
because if substituting 푥 = 6in the initial equation it 
will get 1 = 3. This raises a contradiction with the fact 
that 1 ≠ 3. Thus, 푥 = 6  is not the solution of the 
equation. In fact, by looking back phase, we can 
verify the solutions that have been obtained and we 
can also have a strong reason about the correct 
solution that have been obtained (Polya, 1973: 7). 
Thus, it can be concluded that the ability of S1 in 
solving the problem reach the stage of carrying out 
the plan because S1 does not use the looking back 
phase to test the truth of the solution.  
(b) Discussion of S2’s Work 
S2’s work is presented in Figure 2 below. 

 
Fig.2. Jawaban S2 
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In Figure 2, S2 can understand the problem because 
she knows what to look for, that is, the value of 푥 that 
can satisfy the equation √푥 − 5 = 2 + √푥 − 5. Then, 
S2 devised a plan. S2’s plan to get the value of 푥 that 
is by converting the radical equation into a quadratic 
equation so that obtained the factoring of the 
quadratic equation. From the factoring, S2 can find 
the value of 푥 that satisfies the initial equation. But 
when carrying out the plan, S2 can not find factors 
from the obtained quadratic equation. It is coused S2 
changed√푥 − 5 = 푝 . Thus, the quadratic equation 
still has a radical number which causes the difficulties 
in finding the factors.  
However, S2 was still trying to find an alternative 
way, namely replace 푝with √푥 − 5. In fact, S2 still 
could not find the factors of the equation. It took a 
long time for S2 to be able to solve the problem until 
finally S2 surrendered and did not continue her work. 
So it can be concluded that the ability of S2 in 
solving the problem reach carrying out the plan but 
S2 is incorrect in carrying out the plan that has been 
prepared. This is in accordance with the research 
(Ninik, et al, 2014) which states that some students 
have difficulties in carrying out the plan because 
many steps to be completed by them.  
 
(c) Discussion of S3’sWork 
S3’s work are presented in Figure 3 below. 

 
Fig.2. Jawaban S3 

 
In Figure 3, S3 is able to understand the problem 
because she knows what to look for, i.e the value of 
푥 that can satisfy the equation √ √푥 − 5 = 2 +
√푥 − 5. Then, S3 devised a plan. The S3’s plan S3 is 
to get the value of 푥, she would remove the radical 
shape of the equation by squaring the two segments. 
Then, S3 carrying out the plan as she arranged by 
squaring the two segments. However, S2 is uncorrect 
in squaring the numbers on the right-hand side. The 
result is the next steps she did was incorrect. S3 also 
obtained that radical equation has no solution of real 
number, so S3 thinked that no number satisfied 
thatradical equation. This is in accordance with the 
research of Romika and Amalia (2014) which states 
that when solving problems, some students are wrong 

in operating the answers. So it is necessary to check 
the solution. However, S3 did notlook back her work. 
Actually S3 has been able to devise a plan. Although 
the plan is organized incorrectly. S3 should power 4 
of both segments in order to find the value of 푥. So at 
the carrying out the plan phase, S3 did not find the 
correct solution. So, it can be concluded that the 
ability of S3 in solving the problem reached carrying 
out the plan phase, but the plan was made incorrect so 
that the solution obtained was incorrect. 
 
CONCLUSIONS 
 
The conclusion of student problem solving abilities 
on the problem that is done is 
[1] Students with high problem solving ability reach  

carrying out the plan phase. That is caused S1 
does not check again so the solution that S1 
obtained is incorrect. 

[2] Students with medium problem solving ability 
reachcarrying out the plan. However, she made 
mistake in carrying out the plan even though the 
plan is properly arranged. 

[3] Students with low problem solving abilityreach 
carrying out the plan. However, the plan is 
organized incorrectly so that the solution 
obtained is incorrect. 

 
Suggestions for subsequent researcher is researcher 
should also provide scaffolding in order that problem 
solving ability student on radical equation problem 
can be increased until reach looking back phase. 
Further researchers can also make other non-routine 
problems that are more varied and have not been 
encountered before in order to really be able to 
measure student problem solving abilities. 
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