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Abstract. The objective  of this  paper is to analyse matemathics education students‘strategies in solving equations. 

Data were collected through responses from 167 first year students of mathematics education in University of 

Muhammadiyah Malang, East Java, Indonesia to the  assigned tasks and the data were descriptively analysed.  The 

results of the analysis showed that their solving  of the first type of equations is still dominant perform operational 

procedures by transposition or  working backwards. As for the second type of equations, their solving is more dominant 

by breaking of equations elements than to see the same elements in the equations. Then gender of students are also 

discussed.  
 

Keywords:  strategy, equation, solving. 
 

INTRODUCTION 

There are three main point of Algebra, those are thinking habit, variable and function as well the equality and 

equation [20]. It means that the subject of equations is very important for the students to be mastered.The equation 

is two mathematics expressions that related with the symbol ‘equal to’. Many daily life problems can be presented 

by algebra equation, such as supply and demand of factory product. It means that the competent in solving the 

equation can be applied in solving problem in daily life. 

Linear equations and it’s solving is one of algebra components and viewed as the basic skills that mostly used 

in mathematics. Solving equations tend procedure rather than as the art. When it is shown, the students have done 

the longest and complex procedure in its solving. As the example, when the students do the equation 3 (x + 1) = 

6, the steps that often taken by the students are (1) time three with the form in the bracket, (2) group the same 

element, and (3) divide the two function with the number (three), so it was got the x = 1. While the procedure that 

seldom done by the students are (1) divide the two side of equation with 3(three) and (2) subtract the two sides 

with 1 (one) , so it was got the x = 1. The first procedure is called conventional procedure that is often used in 

schools, while the the second is not conventional procedure [6]. The better way is when the students master three 

times how many equal 6. It this procedure is done it means the students have masterd about stucture and 

components of problem. 

The problem solving is one of the integral activities from all of the mathematics  learning [14] and he basic of 

the mathematics activities [17]. The ability in solving problem is very important for everyone in complex and 

canging society. Many phenomena in daily life can be applied in the equation. This subject is very important to 

be mastered by the students in solving complex  problem  in daily life. 

 There are many trategies that are developed in problem solving. Branford and Stein (cited in [2]) used IDEAL 

acronym to describe the process of problem solving. I-Identity the problem, D—Define and represent the problem 

visually, E—Explore possible strategies to solve the problem, A—Act on the chosen strategy and L—Look back 

and evaluate the outcomes. Krech and Novelli [10],  Polya [15] and Posamentier et. al [16] have the idea that 

mostly mathematics problem solving consists of four steps, they are (1) understand the problem/ read the problem, 

2) devise a plan/select a strategy, 3) carry out a  plan/ solve the problem and 4) look back/reflect.This strategy is 

very common and used mostly by the people who are going to solve the problem. 

Solving algebra problems (equations) different from arithmathics. In arithmetics, the result of the calculation 

refers to the collection of the numbers that are operated in some steps to get a certain number, and it also refers to 
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the answer of problem given. In other words, in algebra, the focus is in relation. The certainty of equation solution 

becomes the basic element. For a while, solving algebra equations has different characteristics from applying 

algorythme to collect the number. Algebra equations done by transforming the equations so the final result refers 

to expression of equations, for example y = 7. 

Molina et.al in [13] divide two types of strategy that often done by the students in solving arithmetics problems, 

they are (1) making calculation to find and compare numeric value from the two element (type FC), or (2) looking 

the sentence and identify the certain characteristics or the relation of the elements (type LD). For a while, Hejny 

et.al in [4] say that this strategies that is done in solving the problem use procedural and conceptual procedure. 

Kieran in [7] define many strategies that are used by students in solving linear equations, those are: 

1. Using the fact number (for example: 3 + x = 5; 5 – 3 = 2; so x = 2) 

2. Using calculation technique (for example: 3 + x = 9, calculate from 3 ke 9 got   x = 6) 

3. Method cover-up (for example: if replace 9 in 2x + 9 = 5x, become 2x + ? =5x, so “?” should be the same with 

3x, (that is, 3x = 9). Replace x  in 3x = 9, result x = 3.) 

4. Method undoing (back-tracking) (for example: we look the equations   2x + 4 = 18 with  x as the beginning, 

time x  with 2, add with 4, and the result 18. We can cancel this operation in the contradiction. Subtrat 4 from 

18, we get 2x (that is, 14 = 2x). Finally divide 14 oleh 2, it was got x = 7. 

5. Trying and error method by distributing certain numbers. 

6. Tranposition method (the changing of side, the changing of symbol) (for example: in 2x + 4 = 18, move  4 

from the left to the right side  by changing the symbol,the  equations become 2x = 18 + (-4).) 

7. Use the formal rule (do the same operation with the two side, balance method) 

But, some researchers said that the students’ mathematics knowledge is only mechanic. Started in primary 

schools, understanding on mathematics procedur refers to calculation ability for the four basic numeric operation 

that become the focus of mathematics learning. Mean while, the understanding of the conceptual mathematics is 

ignored [4, 5]. So that is why it is important to examine the sudents’ solving problem of equations to see their 

mathematics understanding, especially about the equations. 

METHOD 

Partisipants 

Participants are 167 the first semester mathematics students of University of Muhammadiyah Malang, East 

Java, Indonesia, who are joining in the algebra course in the 2013-2014 academic year. They consist of 41 men 

and 126 women. Their average age is 18.48 year and deviation standard is 0.81 year. 

Instrument 
 

The instrument of this present research consists two parts. The first part referring [13] consists of two 

questions. While the second part referring [18] and [5]. All these questions were used to describe mathematics 

education students’ strategies in solving the equations.  

 

The First Task (T1) 
P1. Find the value of n so that 57 + 86 = n + 84 is true. 

P2. Find the value of d so that 345 + 576 = 342 + 574 + d is true. 

 

The second task (T2) 
P3. Find the solution of the equation 2(x + 5) = 6. 

P4. Find the solution of the equation (x + √2)2 + 2 = 3(x + √2). 

Data Collection 

The data focused on the response/student written answers when given a task of the equation. Data collection 

was conducted in two sessions before algebra course was done. Session I, students complete the first task (T1) 

and had maximum time is 10 minutes. Session II, students complete the second task (T2) with maximum time is 

15 minutes. 
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Data Analysis 

Data analysis was done with the coding each student's answer on each task as Knuth et. al in [8], Asquith et. 

al in [3] and Alibali et. al in [1]. Further to assess the reliability of the procedure coding, the coding carried out 

two people. The second coder was return coding 70% of the data. Agreement between codes was 98% for each 

reserved on each task has the same coding. Coding committed against the truth of the answers and strategies used 

by the students. Further data were analyzed by descriptive statistics. 

RESULTS AND DISCUSSION 

Based on the students’ written response toward their assignment, the coding is focused on the validity answer 

and strategy used to solve the problem. 

Students’ Problem Solving in Task I (T1) 

Coding on the students’ valid answer is categorized into right (R) and false (F). Meanwhile, the coding of 

students’ strategy in solving the problem are categorized into one of three categories, those are: transposition or 

do backwards (T/WB), pay attention to the relation of numeric value of element of both sides and make calculation 

(RC), and only the answer (OA). Students’ response are categorized into T/WB, if students do the sign-changing, 

symbol-changing then do the calculation operation or doing calculation operation followed with sign-changing, 

symbol-canging. Student’s response is called RC response, if they focused on relationship of numerical values or 

entities both sides further computation. The response is categorized into OA if the answer only gives numeric 

without other information. The example of students’s strategy in solving the problem can be seen in T1 in Table 

1. 

TABLE 1. Type of Students’ Response toward T1 

Problems 
Student’s Respon 

T/WB RC OA 

P1. Find the value of 

n so that 57 + 86 = 

n + 84 is true? 
  

 

59 

P2. Find the value of 

d so that 345 + 

576 = 342 + 574 + 

d is true?   

 

5 

 

Based on the coding toward the validity of written answer, for P1 male and female students who answer 

correctly continuously are 95.23% and 97.56 %. Meanwhile for P2 male students who answer coreectly 

continuously are 93.65 % and female students are 95.12%. Although the level of correctness the two problems 

over 90%, it informs that type  P2 needs much pay attention in mathematic algebra teaching learning process. 

Dsitribution students’ strategy in solving the problem assignment T1  gender based can be seen in Table 2. 

TABLE 2. Distribution of Students’ Strategy in Solving T1 

Gender 

Student’s Strategies  

Total T/WB RC OA 

P1 P2 P1 P2 P1 P2 

Female 102 100 9 12 15 14 126 

Male 29 30 4 3 8 8 41 

Total 131 130 13 15 23 22 167 

 

From Table 2, it can be seen that female students who used T/WB staretgy in solving the problem P1(P2) are 

80.95% (79.37%) among all of female students or 61.08%  (59.88%) among all of the students. Mean while male 

students with the same strategy in solving the problem P1 (P2) are 70.73% (73.17%)  students among male 

students or 17.37% (17.96) among all of the students. Female and male students who solve the problem P1(P2) 
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with T/WB startegy are 78.44% (77.84%) from all of the students. Meanwhile female students who solve 

equitation P1(P2) with RC strategy are 7.14% (9.5%) among female students or 5.39% (7.19%) from all of the 

students and  male students who solve the problem used RC strategy are 9.76% (7.32%) from female students or 

2.39% (1.79%) from all of the students. Female and Male students who solve the problem P1 (P2) with RC 

startegy are 7.78% (7.98%) from all of the students. All of this describes that T/WB strategy is the most dominant 

strategy that cosen bay students rather than the other strategy. On the other hand, RC strategy is the rarely used 

by the students to solve the problem P1 and P2. This result in line with Steinberg et.al [19] who found that there 

are many students know how to use transformation in solving the equation, but most of them do not take advantage 

of equivalent knowledge. Students’ difficulties on mathematics equivalency will remain when they are in High 

school and even in the universities (Knuth et al, [9];. McNeil & Alibali, [12]. 

Students’ Problem Solving in Task II (T2) 

The same with T1, the coding of written answer on T2 done to the right answer that are categorized into right 

(R) or False (F) and the students’ strategy in solving the problem are calssified into one of two categories as 

follows: breaking (Br) or simplification (Sp). Students’response is catgoriezd into Br, if student use properties of 

operation to break problem until they get correct unswer. Sturdents’ response is categorized into Sp if the students 

used the properties of operation or substituion to simplify problem untill they get correct answer. The examples 

of students strategy in solving assignment T2 can be seen in Table 3. 

TABLE 3. The type of Students’ response towards T2 

Problems 
Student’s Strategies 

Br Sp 

P3. Find the 

solution of the 

equation  

       2(x + 5) = 6. 
  

P4. Find the 

solution of the 

equation  

     (x + √2)2 + 2 = 

3(x + √2) 

  
 

Based on the coding on the right written answer based on the gender, for P3 female and male students who 

can answer correctly continuously are 96.83% students and 87.81 % respectively. Meanwhile for P4 female 

students who can answer correctly are 0.79% and no male students. Meanwhile based on the students’strategy in 

responding, for P3 are 85.03% with Br strategy and 9.58% with Sp strategy from all of the subject or 87.58% 

among the students with Br strategy and 100% from students with Sp strategy who can answer correctly. For P4 

only 0.59% that can answer correctly and with Sp strategy. Distributions of students’ strategies  in solving the 

problem assignment T2 based on the gender can be seen in Table 4. 

TABLE 4. Distributions of Students’ strategy in solving T2 

Gender 

Student’s Strategies 

Total Br Sp 

P3 P4 P3 P4 

Female 123 125 3 1 126 

Male 38 41 3 0 41 

Total 161 166 6 1 167 

 

From Table 4, it was seen hat female students with Br strategy in solving P3 (P4) are 96.41% (99.41%) among 

the total 73.65% (74.85%) the female students and 22.76% (24.55%) male students. If it is seen based on the 

gender, there are 97.62% (99.21%) female students among the total female students and there are 92.68% 

(100.00%) male students among the total male students in solving P3 (P4) with Br strategy. Meanwhile, students 

with Sp strategy in solving problem P3 (P4) are 3.59% (0.59%) among all of the female subject 1.795% (0.59%) 
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and male subject 1.795% (0.00%). Based on this result, strategy in breaking equations in getting the answer, 

convention strategy according to Johnson and Star [6] is still dominantly done by the students.  Especially P4, 

most all of the students used breaking strategy in solving equation and failed in getting the right answer. It is in 

line with Hoch and Dreyfus’ s research in [5]. The operational view in breaking equation that commonly found in 

elementary and yunior high school seems not to be revised or fogoten, even in many years used algebra [11]. 

CONCLUDING REMARK 

Solving problem and mathematics learning are the two things that cannot be separated. One of the concept in 

learning algebra is the equation problem and its solving. So that is why referential building and learning equation 

problem solving in all of education level not only focussed on prosedure operation (computation), but also some 

strategies are needed to be developed more effectively. One of them is RC or Sp strategy. The focus of this 

strategy is on the relation or expression caharacteristics of both equation, so it simplifies problem and computation 

process. 
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