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Abstract—This descriptive study aims to describe how 

reflective students solving the linear programming related 

problems. The data were gathered from cognitive style test called 

Matching Familiar Figure Test (MFFT), linear programming 

problem solving test and interview. The participants were 22 

students in a senior high school located in Pangkalan Banteng, 

Indonesia. From the MFFT test, it was found that 7 students were 

having reflective cognitive style, 8 students were having impulsive 

cognitive style, 4 students were having fast accurate cognitive style 

and 3 students were having slow inaccurate cognitive style. From 

those, two students with reflective cognitive styles were chosen as 

the subject of the study. The data were analyzed qualitatively using 

descriptive method. The results showed that the reflective students 

start to solve the problem in Understanding the Problem step by 

gathering information served in table. Devising a Plan step was 

done by explaining the steps will be executed, translating problem 

to the mathematical models and identify the problems to determine 

the objective function. Carrying Out the Plan step was done by 

selecting points to draw the graph, area of solution, calculating the 

intersection point, testing the objective function in each vertex and 

concluding the optimum value. Looking back was done by 

checking each step they performed previously. 

Keywords—cognitive style, problem solving, linear 

programming, reflective students 

I.  INTRODUCTION 

Mathematics teaching and learning should enforce 
students’ curiosity to gather, arrange and use the information 
to construct a valid conclusion [1]. It will enable the students 
to be an effective problem solver. The students’ problem-
solving abilities should not be limited only in mathematics 
text book, but also in daily life and its application in other 
knowledges related problems. 

In line with its importance, problem solving is 
recommended as one of the core skills that should be 
experienced in mathematics classroom, together with 
mathematical reasoning and proof, communication, 
connection and representation [2]. To embed the problem-
solving as an activity in the classroom, teacher should 
remember that every students might come with different 
strategies, techniques or methods [3]. It is happened due to 
students’ difference cognitive style that influence their 
information gathering and problem-solving [4].  

Cognitive style is individual characteristics in gathering, 
organizing and applying information to solve a problem [5]. 
It can be seen in how they receive, analyze and response 
certain cognitive action. Cognitive style is a control process 
or effort of individual to consciously organize data [6]. It also 
the various style of sensing, recalling, thinking, 
differentiating and precepting information to create 
something new [7]. Understanding the students’ cognitive 
knowledge will support them in achieving the optimum 
results in learning. 

There are two types of cognitive style based on the time 
needed in responding a stimulus, i.e. reflective and impulsive 
cognitive styles. The students who need quite long time but 
got the answer correctly is considered as reflective, while the 
one with shorter time but tend to make mistakes in the 
process is called impulsive [7] & [8]. 

To adjust the lesson plan and activities with the students’ 
needs, it is necessary for teacher to understand the students’ 
cognitive style. For instance, the previous studies found that 
the reflective students were able to retelling the information 
given in the problem and correctly figure out what is asked 
[9] & [10]. In addition, the reflective students are good 
decision maker and able to choose the reasonable arguments. 
They also reflected on their works after solving the problem, 
to recheck the possibilities in making mistakes. 
Notwithstanding, the overall process were done in a quite 
long time. 

The present study will focus on describing the reflective 
students’ problem-solving process in linear programming 
problem. There are five steps in problem-solving employed 
in this study [11]. First, understanding the problem, by 
identifying the information given in the problem and 
representing the data using table or picture. Second, devising 
a plan, by evaluating the data, writing mathematical 
expression and choosing the appropriate strategy. Third, 
carrying out the plan by performing mathematical skills and 
concepts. Fourth, looking back, by evaluating the results and 
connecting it to the original question, checking other possible 
strategies to solve the problem and examining the correctness 
of steps. These steps enable students to solve mathematical 
problem and help teacher to check the students’ works [12].  
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II. METHODS 

To gain the data related to the reflective students’ 
problem-solving abilities, the study was conducted using 
descriptive method. The subjects were 22 students of twelfth 
grade students in Pangkalan Banteng, Indonesia. The data 
were gathered from students’ written work in solving 
Matching Familiar Figure Test (MFFT) and linear 
programming tests, supported by their explanation during 
interview. The data were analyzed qualitatively. 

The students were assigned first to work on a valid MFFT 
test [13]. MFFT test consists of 13 questions, each with 1 
standard picture and 8 other variations. The students were 
asked to choose one from 8 variations, which one is the same 
picture as the standard. The median time in solving the test 
was 8.38 minutes. 

Analyzing the responses, the participants were 
categorized in four groups, i.e. reflective (7 students), 
impulsive (8 students), fast-accurate (3 students) and slow 
inaccurate (4 students). From this result, 2 students from 
reflective groups were selected by the recommendation of the 
teacher based on their communication skills. Those 2 
students, A and Y, were continued to the next test in solving 
linear programming problems (written) and the interview 
(verbally) to evaluate their process.  

III. RESULT AND DISCUSSION  

As is mentioned previously, two students called A and Y 
were selected to follow the problem-solving test in linear 
programming. In the following discussion we will explain the 
students’ answers and its relation toward their cognitive 
style. Consider the following Fig.1. and Fig.2. 

 
Fig. 1. Solution of Subject A 

 

 

Fig. 2. Solution of Subject Y Part II 

From the students’ answers it can be seen that the 
students started by understanding the problem. It was done 
simultaneously from gathering information to writing the 
representation of the problem. Both students did this step 
completely. The translating process done by applying the 
information into the mathematical form they familiar with 
[14]. This is an important step as it will be the first 
foundation to find the strategy [15]. 

In Devising a Plan, the students modify the information 
given in the problem. It is confirmed by previous study 
which revealed that modification is done based on students’ 
initial knowledge and its connection to solve the problem 
[16]. In this study, the students modify the percentage form 
given in the problem into integers and determine the profit 
for each menu. The modification was presented into table and 
mathematical model. It confirmed the previous study that 
reflective students tend to formulate the problem into 
mathematical model and graphical illustration to plan and 
detect the steps to solve the problem [17]. 

During the interview, the subjects also explain that they 
created the table from the given information in the problem 
and determined the coordinate points to draw the graph. 
Afterwards, the students drew the graph and determined the 
area of the solution. Lastly, the intersection points were 
determined and it was tested to determine the maximum 
value asked in the problem. 

In the Carrying out the Plan, the students determined the 
coordinate points based on the boundaries given in the 
problem that were transformed into linear equation with two 
variables form. The students’ found the coordinate points 
algebraically by using the mixed method from elimination 
and substitution. Besides algebraic approach, there are 
another possible way to solve the problem that usually 
introduced in senior high school, namely by using geometry 
approach [18]. The students’ ability in choosing the right 
method showed their mathematical connection abilities [19]. 

In the phase of choosing coordinate points, student Y 
were not exactly pointed the right one. Hence, the graph was 
incorrect. Also, student Y did mistake when determine the 
value for x in the intersection point, even though the other 
procedures were correctly handled. On the other hand, the 

1 

3 

2 

4 

Advances in Social Science, Education and Humanities Research, volume 465

124



student A was incorrectly mentioned the name of method 
used to solve the problem (elimination/substitution), but 
correctly determined the intersection point of two lines. 
Overall, the reflective students in this study were able to 
execute the plan, write the calculation and formulate answer 
in their own words. The result confirmed the previous study 
that even though some minor errors occurred, the reflective 
students were able to solve the problem [10]. 

In the end, the Looking Back phase was done in each 
other previous step. However, not all coordinate points 
especially those in the corners were tested by student A. 
Also, student A did determine what is the maximum profit 
and what is the percentage of it. It was due to the lack time as 
student A needed a longer time to reflect on the problem. 
During the interview, student A was correctly explaining the 
strategy to solve the last step of the problem. 

Student Y found the final answer of maximum profit, but 
incorrectly as error in calculation of the value of x was 
occurred. Due to the time limitation, the percentage of the 
profit was not evaluated. Here, we observed that the time 
management was difficult for the reflective students. This 
characteristic in line with the previous study that the 
reflective students need longer time to solve the problem 
since they need to re-read the problem repeatedly before 
solving it [20]. They also tend to check their work frequently 
to ensure they do not make mistake. 

Awareness of reflective students’ condition in solving the 
problem, it is necessary for the teachers to provide 
meaningful support for students. It can be done by inserting 
scaffolding and guiding trough questions during the learning 
activities. Some previous studies showed how those supports 
helped the students to better performing in mathematical 
classroom [21], [22] & [23]. 

IV. CONCLUSION 

Based on the result of the study, the problem-solving 
process of the reflective students were following all the steps 
of Polya. They started by understanding the problem 
organizing the data, making plan, explain their ideas (during 
interview), translating the problems into mathematical 
expression, making visual support or choosing the right 
mathematical model to support them until they got the result 
and check the correctness of the process and final answer. 

In this study, even though the students were able to find 
the optimum score asked in the problem, they cannot 
determine the percentage of profits, due to time limitation. 
This study confirmed that it takes longer time to a reflective 
student in solving a mathematical problem. Hence, teacher 
may support the process by providing scaffolding or 
guidance questions written in the worksheet or verbally.  
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