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ABSTRACT 

Problem-solving abilities is one of the competencies that students must have. However, the level of student abilities to 

address problems related to real-life is still low. This study analyzes the students’ mathematical problem-solving abilities 

after implementing learning using the MEAs approach in graph application. The research was conducted using a 

qualitative descriptive approach with the subject of S1 Telecommunication Engineering students. Data processing used 

triangulation in the form of data reduction, data exposure, and conclusions. Based on the study results, the research 

subjects had various levels of problem-solving abilities that divided into three categories: high about 34.5%; moderate 

amounted to 27.6% and low at 37.9%. Based on the analysis results, a student in the high category does not experience 

difficulties in fulfilling all indicators of problem-solving abilities. Most middle-category students experienced 

difficulties in looking back indicators, while a student in the low category did not meet the indicators well. 

Keywords: Problem-Solving Ability, MEAs, Graph Application. 

1. INTRODUCTION  

Mathematics is an important branch of science that 

need to be studied at every level of education including 

in universities [1], [2]. Mathematics also has a very big 

role in the development of science and technology, 

including the field of information and communication 

technology [3], [2]. Developments in the fields of number 

theory, probability theory, linear algebra, analysis and 

discrete mathematics have been able to drive a rapid 

advance in information and communication technology 

[3]. Mastering knowledge in the field of mathematics is 

one of the graduate learning outcomes that 

telecommunication engineering graduates must strive to 

have because engineering abilities are closely related to 

mathematical knowledge. The relevance of basic 

mathematics is the reason for the drafting of several 

mathematics courses for the first-year students in the 

Telecommunication Engineering study program such as 

Linear Algebra, Discrete Mathematics, and Calculus. 

One example is the application of Discrete Mathematics 

in telecommunications learning. Based on the interviews 

with several lecturers who teach other subjects, an 

understanding of Discrete Mathematics studies such as 

graphs is essential in the process of learning data 

communication, traffic engineering, computer networks 

and programming. The strong interdependence between 

the topic of graphs and its applications on 

telecommunication network engineering is the basis for 

selecting this topic as a study material. 

Problem-solving abilities as one of a crucial 

competency in learning mathematics [4], are a major 

concern at various levels of education including 

universities [5], [6]. Mastering problem-solving abilities 

improve student’s abilities in using various mathematical 

ideas to determine solutions to a real problem [5]. 

Development of learning methods focused on improving 

problem-solving abilities is also needed in engineering 

learning, especially in telecommunications techniques. 

 The development of engineering work in the last two 

decades has been very fast, which encouraged 

professional engineer to be more efficient in their 

thinking and problem-solving abilities [7]. Also, 

problem-solving abilities are closely related to research 
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in engineering work and the engineering education 

process [8]. The development of future engineering 

curriculum should be centered on competency 

development by focusing more on sharpening analytical 

abilities, design abilities, and problem-solving abilities 

[9]. According to Polya, indicators that can be used in 

measuring students' problem-solving abilities consist of 

4 indicators, which is (a) Understand the problem, (b) 

Devise a plan, (c) Carry out the plan, (d) Look back [10], 

[11] meanwhile, NCTM mentions 4 indicators, which is 

(a) identify the known elements, questionable elements 

and their adequacy, (b) formulate the problem in a 

mathematical model, (c) interpret the results according to 

the problem, (d) use mathematics meaningfully [6].  

Although problem-solving abilities is a fundamental 

competency for engineering students, the students' 

problem-solving abilities are still low. Based on the 

finding of researchers over the last few years, students' 

problem-solving abilities are still not optimal. Students 

have difficulty in modelling problems into mathematical 

form. This problem has also been found by several 

previous research. [1] stated that problem-solving 

abilities in mathematics are a very fundamental problem. 

The application of the auditory, intellectually, repetition 

(AIR) learning model is used by [1] to encourage the 

improvement of mathematical problem-solving abilities. 

[3] also expressed the same opinion that the level of 

problem-solving abilities is still low. This opinion is 

supported by the results of the 2012 PISA and TIMSS 

2011. Hija implemented the group investigation learning 

method to support the improvement of problem-solving 

abilities. Research conducted by Putra [12] also shows 

that the problem-solving abilities of students at SMPN 1 

Pulau Panggung are still low. Putra implemented 

contextual learning assisted hands-on activity model to 

improve students' problem-solving abilities. Putra's 

approach resulted in an improvement in students' 

problem-solving abilities. Based on research conducted 

by [13] on high school students, their problem-solving 

abilities still need an improvement because they 

experience difficulties and doesn’t able to make a 

mathematical form from story case. Jumadi implemented 

the model-eliciting activities (MEAs) approach. Jumadi 

stated that learning with the MEAs approach can improve 

the problem-solving abilities of students. Jumadi's 

findings are also supported by [14] which states that the 

implementation of the MEAs approach results in 

improvement of problem-solving abilities by students 

even though not all indicators are achieved. 

Based on the previous description, the improvement 

of student problem-solving abilities can be achieved by 

implementing certain learning models. One of the 

methods that can be used to improve students' 

mathematical problem-solving abilities is by using the 

Model Eliciting Activities (MEAs) approach. MEAs 

approach is a learning activity that uses a realistic 

approach that requires students not only to write down 

the results of a given problem but also to write down the 

process they do in solving the given problems. MEAs are 

expected to encourage students to form a mathematical 

model for solving a complex problem [15]. Several 

previous researchers have proven the MEAs approach is 

more effective in improving problem-solving abilities. 

The purpose of this study was to determine the level of 

student’s problem-solving abilities after learning using 

the MEAs approach in the discussion of graph 

applications. 

2. METHOD 

This research uses a descriptive qualitative method to 

determine the problem-solving abilities of students after 

learning using the MEAs approach. Subjects in this study 

are 29 undergraduate students of Telecommunication 

Engineering in the second semester of 2019/2020 at the 

Telkom Purwokerto Institute of Technology (ITTP). The 

research instrument consisted of a test with questions for 

problem-solving abilities and interviews. The test is 

given to the students after they study using MEAs 

approach. The results of the test are grouped into three 

categories, which is high, medium and low. Based on 

those categories, three students were selected randomly 

from each category for interviews. This is done to obtain 

deeper information from their answers regarding the 

student problem-solving capabilities. Before the 

questions are given to students, they are validated by 

other lecturers who teaches discrete mathematics courses. 

The validation aims to see the suitability of the questions 

with the indicators and learning outcomes. Besides, it is 

also to see if there are still errors in language and writing. 

The technique for data analysis was performed using 

data triangulation, which is data reduction, data 

presentation and conclusion drawing. In data reduction, 

an examination of student answers is carried out based on 

student problem-solving indicators. Furthermore, the 

data is presented based on the results of data analysis and 

interviews with students. The last step is to determine the 

conclusion from the previous step. Indicators of problem-

solving skill used in this study are indicators of 

understanding the problem, indicators of preparing 

problem-solving plans, indicators of solving problems 

according to the plan and reviewing. 

3. RESULT AND DISCUSSION 

3.1.  Results 

This research was conducted on students of class C of 

telecommunication engineering by applying the MEAs 

approach to the learning process of the Graph application 

subject. At the end of the learning sessions, students are 

given a test to see their problem-solving abilities. The 

results of the student's answers were analyzed using 

problem-solving indicators. Based on the answers, the 
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students' problem-solving abilities were grouped within 

the high, medium and low categories. The results of the 

answers grouping can be seen in Table 1. Next, we 

calculate the average percentage of right answer per 

indicator of problem-solving abilities. This is done to see 

which indicators are lacking for each high, medium and 

low category. The results of the percentage can be seen 

in Figure 1. 

Table 1. Percentage of problem-solving abilities per category  

Category Percentage (in %) 

High 34,50 

Medium 27,60 

Low 37,90 

70

95

85,8
73,3

54,2

79,2
75

43,8

36,4 37,9

33,3

31,8

ID 1 ID 2 ID 3 ID 4

High

Medium

Low

Figure 1 Percentage of problem-solving abilities achieved per indicator. 

The indicator used in Figure 1 is ID 1 = indicator of 

understand the problem, ID 2 = indicator of devise a plan, 

ID 3 = indicator of carry out the plan and ID 4 = look 

back. Based on Figure 1, it can be seen the percentage of 

achievement for each indicator of each category.  

3.2.  Discussion 

Based on the grouping of problem-solving abilities in 

Table 1, three students were chosen to represent each 

category. The selected students were AAR for high 

category problem-solving abilities, NPP for the medium 

category, and APT for the low category. The selection is 

done randomly and then a deeper analysis of the three 

was carried out. The analysis results of the answers AAR 

indicated that in each question AAR able to meet the four 

indicators well. This can be seen in the first indicator, 

AAR able to understand the questions well so AAR can 

write down what he knows about the questions. In the 

second indicator, AAR able to design a solution plan to 

write a correct algorithm that will be used to determine 

the minimum spanning tree, and make the right graph on 

the graph colouring problem. Furthermore, by using the 

algorithm and graph, AAR can solve the problems that 

are asked. In the final stage, AAR also look back the 

answer by presenting the conclusions he obtained. 

According to the interviews, it was found that AAR had 

no difficulty in solving the given problem because he 

could understand the material well. Also, when doing 

exercises and assignment in MEAs learning process, 

AAR already accustomed to writing down the 

information from the questions, designing the solution to 

the questions, solving the problem, and look back the 

answer. 

The next stage is the analysis of the NPP answers of 

the medium category. NPP are classified as students who 

have problem-solving abilities. This is based on the 

results of the NPP answer analysis, it is found that NPP 

has been able to meet the indicators of understanding the 

problem well enough where NPP able to write what asked 

by the questions. On the indicators of designing 

solutions, NPP has done well, where she able to make a 

correct graph and algorithm to determine the minimum 

span of tree problem and the shortest path. On the 

indicators of solving problems, NPP has written solutions 

based on tables, graphs and algorithms that have been 

written well even though there are some errors in the final 

results. NPP are not able to meet the fourth indicator, 

which is reviewing and checking the answers again. 

According to NPP interviews, it was found that in the 

learning process using MEAs approach, NPP able to 

understand the graph application very well. The difficulty 

NPP face on is she was not very thorough on the solving 
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problem stage, that she makes an error on the final 

results. In addition, NPP also feels a little difficult to 

conduct re-examination of the answers, because she feels 

confusion to looking back the answers. 

Lastly, an analysis of the low category answers, with 

student APT, was conducted. Based on the results of the 

analysis of the APT answers, it was found that each 

problem-solving indicator had not been fulfilled 

properly. On the indicators of understanding the problem, 

APT does not understand the problems given so they do 

not write down the information from the questions 

completely. On the indicators of designing solutions, 

APT did not draw graphs and also did not make tables 

that will help solve graph colouring problems and 

determine the minimum spanning tree. So, when solving 

problems, APT cannot solve the problems properly. APT 

also do not meet the indicator of looking back the 

answers. According to the interviews with APT, it was 

found that APT did not understand the graph application 

material well. This result in difficulties in using the 

algorithm that will be used to solve problems during the 

test and also confusion in drawing the graphs. 

Overall, based on the analysis of the student answers, 

it was found that in the High category most students did 

not experience any difficulties in fulfilling all indicators, 

only a few students were still incomplete in writing 

information from questions and did not looking back the 

answers that had been made. In the Medium category 

students, some students are still incomplete in writing 

down the information from the questions. In addition, 

most of the students experienced difficulty in looking 

back their results. This can be seen after carrying out the 

plan, students continue to write the next question 

information. In low category, most students find it 

difficult to fulfil all indicators. This can be seen from the 

answers of the students where most of them did not write 

the information from question and some did write the 

information but it was not complete. Most of the students 

did not write a solution plan so there are errors when 

solving problems. Based on the results of the analysis, the 

MEAs approach can be used to improve the student’s 

problem-solving abilities. However, improvements need 

to be made by increasing questions related to real 

problems and make students accustomed to solving 

problems using the four problem-solving indicators 

4. CONCLUSION 

Based on the results of this study, it was found that 

the student’s problem-solving abilities in the high 

category were 34.50%, the medium category was 27.60% 

and the low category was 37.90%. From the analysis of 

student answers, it showed that High category students 

did not experience problems in fulfilling all problem-

solving indicators. The Medium category students are 

experiencing a few obstacles in fulfilling the indicators to 

look back and review the answers that have been made. 

Meanwhile, low category students have difficulty 

fulfilling every indicator of problem-solving abilities 

properly. The results of this study will be used as the basis 

for further research, which is developing teaching 

materials using the MEAs approach, so it can help to 

improve students' problem-solving abilities even better. 
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