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Abstract: The educational curriculum in Indonesia at present require students to study 
harder.  This makes them  join in private courses out of schools. In the private courses, 

students get the best services  on the basis of their needs, from reforming their conceptual 
understanding to improving their problem solving. These private courses also provide them 
with quick problem solving techniques and procedures and also a series of formulas to 
enable them to acquire skills in solving any problems in various tests. The procedures and 
formulas are usually called a smart solution. This research is aimed to understand the 
junior high school  students’ understanding of the smart solution.  Techniques of data 
collection adopted are problems administration and interviews. The problems should be 
done in two methods namely  the smart solution and conceptual  ones.  On the basis of 
the test results  and interviews, it is known that the students who did the problems 
correctly by using the smart solution but incorrectly by the conceptual method are 48.48%; 
correctly by the conceptual method but incorrectly by  the smart solution, 11.36%; those  
solving the  problems correctly by the conceptual method and by the smart solution, 
38.64%. Fifty percent (50%) and 87.12%  student did the problems correctly using the 
conceptual method, and  and the smart solution, respectively.  
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INTRODUCTION 

The educational curriculum at present requires all students to study harder, due 

to higher target of academic competences the students should posses, especially the 

junior and senior high school students. A good academic competence at senior high 

school is one of the obligatory prerequisites to be able to reach the tertiary  educational 

level.  This is also the case for the junior high school level.  Such a demand encourages 

students to join in private courses out of school, since in general the students feel that  

they have not been satisfied with the lessons they obtain from their schools. 

Interestingly,  any initiatives to join  private courses out of school  sometimes are not 

from the students themselves, but from their parents. 

A private course out of school is one of the forms of informal educational 

institutions having some specific    superiorities in guiding the students to learn. The  

private course institutions offer various forms  of services, from doing homework, solving 

test problems, to understanding any concepts with remedial in nature.  Due to excessive 

offers and excellent services given by  such private courses in facilitate students to  

learn,  it is not surprising that the private courses assure that they may contribute to  

students’ success.  Some specific programs offered by the private course institutions  

are realized in the successes in State Examination, in entering favorite higher education, 

STAN (State Accounting College), favorite  SMAs, and the like. These make students 

interesting to join in the private courses. Certainly, the programs launched by the 

private courses refer to the  learning materials as stipulated by the government.  Eko 

and Abdul (2011) state that any private courses out of school are assumed to be able to 
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solve any learning problems students encounter with proper methods, especially when 

the students should do tests for  the next higher classes, state examinations or for  

entering universities.  

Basically, the  learning materials from the private courses  have been given at 

school, where they refer to the Nation Education Standards Board (Badan Standar 

Nasional Pendidikan (BSNP). But in practice, some differences in conveying concepts 

and problem solving exist between  schools and private courses.  At schools, each 

conceptual and procedural knowledge in the syllabuses is presented hierarchically  from 

basic concepts, basic skills to problem solving through a stage by stage, gradual 

manner. Meanwhile in private courses, students get excellent services based on their 

needs, from conceptual understanding to improving their problem solving, providing 

quick procedures, and also formulas that enable students  to succeed  in various tests. 

As mentioned above, the procedures and formulas are usually called smart solution. 

According to Supatmi (2014), this smart solution may improve the students’ 

concentration, build memories and abilities to master some ideas at once. The quicker 

the smart solution solve problems, the better the students are able  to solve problems 

with little possibility to make mistakes.  

 The procedures and smart formulas are not always to be easily understood by 

each student. Hiebert and Lefevre (in Long, 2005) explain that conceptual and 

procedural capabilities are closely related to  the improvement of mathematical 

problems. A procedure without concept will make the conceptual ability obscure.  For 

students with   good conceptual and procedural levels in mathematics, the smart 

solution will help them solve mathematical problems, but for those with less conceptual 

and procedural mastery, it will merely bring students into rotes without any  

understanding. Skemp (1978) states this condition as instrumental understanding 

(Walle, 1990). This instrumental understanding occurs since no relation exists between 

procedural and conceptual knowledge. This enable students merely to memorize 

formulas and perform procedures without any relevant conceptual knowledge. 

Therefore, a research with the title “Ninth Year Students’ Understanding of Smart 

Solution and its Use in Solving Straight Line Problems in Junior High School 

Muhammadiyah Malang” is made.  

Smart Solution is a series of   ready-made formulas or quick procedures without 

any knowledge of  the orders of how to  derive the formula. It is a smart way to solve 

mathematical problems easily and quickly. According to Eko & Abdul (2011) 

terminologically Smart means intelligent or bright. So smart solution means bright 

solution or method.  While according to Sukemi (2014) smart solution  is a quick or  

break-through to solve mathematical problems. Actually smart solution is from 

standardized mathematical formulas or procedures, but their prerequisites or backgrounds 

are omitted.    When the smart solution is used to solve mathematical problems, students 

are required to memorize the forms of the instant existing formulas. The instant formulas 

in the smart solution possess certain superiority, namely, they may be used to solve 

mathematical problems quickly. But on the other hand, the smart solution is merely 

applied for solving certain mathematical problems (Bimbingan Belajar: 2010), therefore 

it is applicable for solving each mathematical problem. 

Often, the smart solution is used by students to solve mathematical problems  with 

objective types such as multiple choices where the number of the problems is high and 

with a relatively short time to complete such as  item tests in any state examination, in 

STAN entrance and in higher education entrance tests. Therefore, it can be understood 

that the smart solution is not proper if it is used to solve a subjective test form such an 

essay form and  problems used in Olympiads because in such a subjective test form, 
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solving a problem should be showed at stages in accordance with the basic concept of 

mathematical problem solving. 

Learning is  modification or  reinforcement of behaviors through experience 

(Hamalik, 2003). Baharudin and Wahyuni (2008) suggest that learning is an activity to  

attain  some knowledge or competence. While according to Sardiman (2011), learning is 

an interaction of process between human beings and their environment that might have 

the shape of persons, facts, concepts or theories. Based on the opinions, learning is not an 

end itself but a process to reach a goal.  The process happens because  there are some 

factors such as stimulants from others, understanding of something, adaptation from 

oneself, experiences, activities of memorization, and exercises. In this case,   learning 

processes mostly dominant in students’ academic field are  experiences, understanding of 

something, activities of memorizing, and exercises.  Therefore, there is a relation between 

a learning process and a problem solving using the smart solution, meaning a learning 

process happens when students are trying to understand the smart solution by themselves 

or even they  may discover a smart solution. This learning process occurs when students 

are attempting to employ a smart solution in solving problems.  The processes  include 

understanding, discovering, and using a smart solution in solving any mathematical 

problems effectively, efficiently and correctly.  

In the process of problem solving using the smart solution, students certainly base 

their problem solving  on their own learning experiences so that  they know characteristics 

of a problem and  the solution although they  do not rely on any  concept. For instance in 

the following problem, a right triangle with the base of 3 cm and height of 4 cm, its side 

length is 5 cm. If its base is 6 cm and its height is 8 cm, then its side length is 10 cm. If 

in a quadratic equation ax2 + bx + c = 0, then to find out the root of the quadratic equation 

using the smart solution is  to use p and q in such a way that 𝑝 + 𝑞 =
−𝑏

𝑎
and 𝑝. 𝑞 =

𝑐

𝑎
. If the 

quadratic equation is x 2 – x – 6 = 0, its roots are 3 and -2.  If students often practice and 

have experiences in  working on problems with the Smart Solution, they will at the same 

time be able to do them  without any  basic concept of roots or Phytagoras theorem.  

Therefore, the Smart Solution is one of learning modalities or results. 

Students who make use of the Smart Solution may be classified into a assimilator 

learning style, a learning style emphasizing a process of observing and thinking and 

summarizing something long into a short, logical and clear format (Susilo, 2000). 

According to Nasution (2003), a student using the smart solution in solving a problem is 

the one possessing a learning impulsive style. This kind of student tends to solve a 

problem quickly without any systematic thinking on the base of   stage by stage manner 

in accordance with concept. 
It turns out that this kind of students is relevant with humanistic theories. According 

to Ginting (2007) in humanistic theories, students will perceive their learning experience in 

line with their need. When they are faced with multiple choice items test, they will adopt a 

more practical problem solving.  In this case, students feel that it is not necessary for them 

to make use of a systematic and long method that certainly need a long time to complete. 

Then they tend to choose a smart solution to solve the problem.  

 

RESEARCH METHOD  
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This research was performed in SMP Muhammadiyah 1 Malang, East Java, 

Indonesia. The instruments in the data collection are  problems and direct 

interviews with students. The problems should be done in two methods namely  the 

smart solution and conceptual  ones. Documentary study  was made to the results of 

students’ work on mathematical problems, while interviews were made to assure 

whether the results of the students’ work in their sheets are right, since sometimes  

some students omitted (did not write) some stages in the process of solving problems. 

From  the documentary study of the test results and clinical interviews, the mistakes 

they students have made are recognized whether students are wrong in the smart 

solution, or correct in their concept or whether they are  correct in their smart solution, 

but wrong in understanding the concept,  or both are correct or wrong. 

 
 
RESULTS AND DISCUSSION  

Research Results 

From the study of the  problem no. 1,  one student gave a incorrect answer, 7 

students answered correctly with the smart solution method,  incorrectly with 

conceptual method. No student answered correctly with conceptual method, but 

incorrectly with smart solution method. But 25 students answered correctly with 

conceptual or smart solution methods. 

For the problem no. 2,  just one students answered incorrectly, 3 students 

answered correctly with  smart solution method but incorrectly with conceptual method. 

Seven students answered the problem correctly with the conceptual method but  

incorrectly with the smart solution method, while 22  students showed correct answers 

with the conceptual  and  the smart solution methods. 

Based on the research results, it  is known that for the problem no. 3, no student 

answered  incorrectly.  There are 21 students who answered the problem correctly with 

the smart solution  method but incorrectly with the conceptual method. The number of 

students who answered the problem correctly with the conceptual method but 

incorrectly with the smart solution method is 8 persons. Four students answered the 

problems correctly with conceptual and the smart solution method. Like the problem 

no. 3, all students answered the problem no. 4 correctly with the smart solution method 

but incorrectly with the conceptual method. 

 

Discussion  

 

The percentage of the results from the data is presented in Table 1.1. 

 

Tabel 1.1 Percentage of Results of the Data 

Category 

Problem 

Number 
A

mount 

Perc

entage 
1 2 3 4 

Incorrect Answer  1 1 0 0 2 
1,52

% 
 
Correct Smart Solution 

Method  
Wrong Conceptual Method 

7 3 
2

1 
3 

6

4 

48,4

8% 

 
Correct Conceptual Method 

0 7 8 0 
1

5 
11,3

6% 
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Wrong Smart Solution 

Method 
 

Correct Conceptual dan 
Smart Solution 

Methods 

2

5 

2

2 
4 0 

5

1 

38,6

4% 

      
100 

% 
Correct Smart Solution 

Method 

3

2 

2

5 

2

5 

3

3 

1

15 

87,1

2% 

Correct Conceptual Method 
2

5 

2

9 

1

2 
0 

6

6 

50,0

0% 

 

 

On the basis of the table 11 above, it seems that the class is  heterogeneous in 

nature in terms of the students’ ability aspect. The percentage of students giving  correct 

answers with the smart solution method, but incorrectly with the conceptual method is 

48.48%.  This percentage shows that most students often and commonly employs the 

smart solution  method though their conceptual understanding is incorrect. In the 

words of Skemp (2006) that it turns out that most students do not have any relational 

understanding; they  may  be able to work one problem using a certain method and to 

understand why they use the method. Meanwhile the percentage of students who 

understand the concept and also use the smart solution method is 38.64%.  The 

students understand the concept but  are also able to make use of the smart solution 

method to make the solution process short. 

In view of the results of the students’ work, it is known that the problem no. 1 is 

categorized into an easy problem to solve both with the conceptual and the smart 

solution methods. Therefore, when the smart solution method is employed,  it is easier 

and quicker for the  students to solve the problem. The smart  solution method  is used 

to minimize students’ mistakes in working on a problem since the stages are shorter 

and simpler. For the problems no. 3 and 4, there are more students who answer them 

correctly with the smart solution method and incorrectly with the conceptual method. 

It also happens to the problem no. 4, where all students do not work on it with 

the conceptual method. It is revealed when the concerned students were interviewed. 

They  did not persevered to use the conceptual method, they felt that they were easier 

to make use of the smart solution method when working on the problem. For the type 

of problem no. 2, there are more students who did it correctly with the conceptual 

method, since some of them  felt some difficulties in sing the smart solution method. 

On the basis of interviews with them using the conceptual method good, they felt some 

difficulties in doing the problem with the smart solution method. 

 The percentage of students answering the problems correctly with the 

conceptual and also the smart solution methods is 38.64%.  The number shows that 

the students answered correctly with the conceptual  and the smart solution methods 

is relatively low.  

 Based on the results of the interviews, for the problems no. 3 and 4, most 

students did not answer them with the conceptual method since the answers are too 

long. The type of the  problems no. 3 and 4 is done by combining some basic concepts, 

so that to  do them using the conceptual method needs  longer stages than the problems 

no. 1 and 2. As a whole, 50% students may be able to solve the problems with the smart 

solution method, and 87.12% with the conceptual method.  It shows that students are 

more capable of solving  any problems with the smart solution method than the 

conceptual one. It is in line with Usodo’ s (2012) research results showing that there are 

many students who solve mathematical problems correctly and  accurately using smart 

ways beyond expectation. 
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From the interviews, it is known that the majority of the students worked on the 

problem with the smart  solution method and few students who understood of how to 

solve the problems with the conceptual method.   It is similar to Dewi’s (2012) research 

results suggesting that students have some difficulties when the problems is not written 

in daily language and the formula which is relevant with the conceptual method. Even, 

there are some students who cannot work on problems either with the smart solution 

or conceptual methods. It is known, therefore, that students like to work  any problems 

with the smart solution method than the conceptual method better.  They said that  

using the smart solution method is easier and  is more economical in time, remembering 

the time allotment  in the examination is limited. The statement is in line with the results 

of Eko and Abdul’s (2011) research   that joining private courses out of school using the 

smart solution method makes the students  able to work on the tests with some quick 

and accurate formulas since they may understand the concepts of problems they 

encountered. This causes the students to be able to solve the problems easily, quickly 

and accurately. The results of Desi’s (2013) research show that junior high school 

students joining in  private courses out of school may take some steps of solution well, 

identify problems well, find out ideas or inspirations and evaluate problem solving well 

enough.  But, there are some students who like to use the conceptual methods when 

they solve problems. They said that their answer would be more convincing when they 

used the smart solution method, but they would have some difficulties  when they did 

not understand the conceptual manner, and in this case they then directly used the 

smart solution method. 

 

CONCLUSION 

On the basis of the research results, some conclusions are made that : 

Students understand the smart solution method in the following type of problems: 

Determine the line equation when a point and another perpendicular.   

The perpendicular equation on the 2x + y + 3 = 0 line is  
2𝑥  +  𝑦 + 3 = 0 

 
                                         sign changed 

 

Determine the line equation if its graphic is known 

 

𝑏 𝑥 + 𝑎  𝑦 = 𝑎𝑏  

Determine the line equation through a point (P, Q) and perpendicular with another 

line through two points. 

𝑚𝑔 = −
∆𝑦

∆𝑥
 

𝑚ℎ =
∆𝑥

∆𝑦
 

b 

a 

y 

x 

changed 
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𝑦    =
∆𝑥

∆𝑦
𝑥 + 𝑐 

with  

𝑐     = 𝑦 −
∆𝑥

∆𝑦
𝑥 

    = 𝑞 −
∆𝑥

∆𝑦
𝑝 

The percentage of students who answered the problems with the smart solution 

method is 87,12%, showing that most students may understand the smart solution method 

well. 

Problems arising due to the smart solution methods are as follows: 

Students with under average capability will  have some troubles when working on 

problems using the smart solution method. 

Students with above average capability will choose  to make use of the smart 

solution method when working on problems since they feel that it is easier and quicker 

than the conceptual method 
SUGGESTIONS 

Some suggestions are offered: 

The students should  first understand the conceptual method then the smart solution 

method to make them not to have troubles when solving mathematical problems. 

The tutors of  private courses should not merely give  the smart solution method, 

but also types of problems which may be solved using the smarts solution method, 

therefore they do not stuck to the smart solution method when solving a problem. 
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