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Abstract 

Students are less able to work on mathematical problems due to difficulties 
understanding information and connecting real problems into mathematical models, 
resulting in low problem-solving abilities and mathematical self-concept. This study 
aims to (1) determine students’ problem solving ability with mathematical modeling 
through the Means-Ends Analysis (MEA) model based on blended learning to achieve 
classical completeness (2) to determine students’ problem solving ability with 
mathematical modeling through the MEA model based on blended learning and online 
PBL learning, (3) to determine the effect of mathematical self-concept on students’ 
problem solving abilities, (4) describe the students’ problem solving ability with 
mathematical modeling based on the mathematical self-concept. The research method 
used was a mixed-method. The population of this study was students of class VIII 
Junior High School 2 Purbalingga in the academic year 2021/2022, with students of 
class VIII B (experimental group) and VIII H (control group) taken by simple random 
sampling method. In the qualitative study, six subjects were taken from the 
experimental group using purposive sampling. The results showed that the problem-
solving ability with mathematical modeling through the MEA model based on blended 
learning had not yet achieved classical completeness, but the test results with this 
model were better than the results of the online PBL model. Mathematical self-concept 
has a positive effect on students' problem solving abilities by 41.3%. Previously, 
subjects with high mathematical self-concept tended to fulfill all indicators of problem 
solving ability with mathematical modeling, while subjects with mathematical self-
concept tended to have different achievement indicators. 

 

© 2023 Published by Mathematics Department, Universitas Negeri Semarang 

1.  Introduction 

One of the functions of education is to develop cognitive abilities and potentials to improve the quality of 
human resources. There are many subjects in the educational curriculum in schools including mathematics. 
Mathematics learning is expected to be able to contribute in order to develop the ability of students so that 
they are equipped to live life, and can follow the development of modern information and technology. In 
addition, "Mathematics is used in science, the social science, medicine and commerce" (NCTM, 2000). 
Mathematics is an important science, but in reality mathematics lessons are less desirable, feared, and 
boring for students (Novriani & Surya, 2018). Then, according to NCTM (2000) there are five standard 
processes in learning mathematics, namely the process of problem solving, reasoning and proof, 
communicating, connection, and representation. Problem solving is one of the most important cognitive 
aspects used in everyday life, and mathematical problem solving is also the most important part in the field 
of mathematics (Aljaberi, 2015). 
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From the description above, it can be underlined that one of the abilities that must be mastered by 
students in learning mathematics is problem solving ability. Similarly, Maciejewski (2016) argues that 
problem solving has become the main focus of mathematics education. The importance of problem solving 
in learning mathematics is also in line with the statement of NCTM (2000), that problem solving is an 
integral part of learning mathematics, so that in learning mathematics problem solving cannot be separated. 
So that students are accustomed to solving mathematical problems related to everyday life, tools are needed 
to connect concrete problems into mathematical models where solutions will be sought later. The model is 
a simplification of real-life problems in the form of mathematics (Rahmawati et al., 2018). Mathematical 
modeling is the ability to apply concepts learned in class to real-world applications and use models to 
analyze situations, draw conclusions, and make predictions (Santos et al., 2015). Mathematical modeling 
is the process of solving real-world problems through mathematics, from a cognitive point of view (Blum, 
2015). Mathematical modeling is closely related to problem solving. This is in line with the research 
conducted by Santos et al. (2015) with the results that mathematical modeling is effective in learning 
problem solving topics in mathematics. Thus, one of the lessons that can be used to improve problem 
solving skills is learning by using mathematical modeling. 

Mathematical problem solving ability is the ability of a student to solve mathematical problems. 
Problem solving is done by taking steps and references. Similarly, the opinion of Nurliastuti et al. (2018) 
that problem solving is the focus in learning mathematics which includes problems with alternative 
solutions in various ways, so an effective strategy is needed to improve students' ability in solving 
mathematical problems. Polya formulated four stages of problem solving, namely: 1) understanding the 
problem, 2) planning a solution, 3) carrying out a settlement plan, 4) re-examining the solution (Polya, 
1973). 

The 2013 curriculum places problem solving as an important aspect that is useful for developing 
students' skills in the future. However, the current students' mathematical problem solving abilities have 
not shown satisfactory numbers. This can be seen from the results of the TIMSS (Trend in International 
Mathematics and Science) and Program International for Student Assessment (PISA) surveys as 
international indicators to see the mathematics achievement or ability of students in Indonesia, both of 
which show that OECD, (2018) in PISA 2018 Indonesia's mathematical ability is ranked 72 with a score of 
379 below the average, which is 489 out of 78 countries. In addition, look at the results of the 2019 AKSI 
(Indonesian Student Competency Assessment) conducted by Puspendik (Center for Educational 
Assessment) in collaboration with the Ministry of Education and Culture (Kemdikbud) in 34 provinces in 
Indonesia to measure the ability of students in three subjects, namely Indonesian. , Mathematics, and 
Natural Sciences specifically to measure higher order thinking skills, including problem solving abilities, 
shows that the national average of students' mathematical abilities is still low, 79.44% with less criteria, 
18.98% with sufficient criteria, and only 1.58% with good criteria. So that the results of research both 
nationally and internationally show that the mathematical ability of students in Indonesia is still in the low 
category, including problem solving abilities. 

The 2019 National Examination, mathematics ranks the lowest, so mathematical problem solving skills, 
especially at Junior High School 2 Purbalingga still need to be developed. Data on the absorption capacity 
of the 2019 National Examination for Junior High School 2 Purbalingga from 40 indicators, there are still 
19 indicators that are low. In particular, the indicator for solving straight-line equations at Junior High 
School 2 Purbalingga is still not optimal. In addition, according to the results of interviews with 
mathematics teachers at Junior High School 2 Purbalingga, the problem solving abilities of students at 
Junior High School 2 Purbalingga are still not optimal and need to be improved. Students still have 
difficulty identifying questions, writing down what is known and asked, and determining the completion of 
a non-routine problem. Students also still have difficulty solving problems that are different from what is 
exemplified. 

Every student has a different way of thinking. The way students think also affects the success of students 
in solving mathematical problems in their own way from the abilities they have in mind. This success is 
related to the self-concept of each student. Self-concept can be used to predict the level of students' 
mathematical problem solving abilities (Musriandi, 2017). Self-concept is generally defined as the 
perception of oneself (Wu & Cheung, 2012). Self-concept is an attitude or affective aspect that must be 
possessed by students. According to Shavelson et al. (1976) there are several self-concepts in the academic 
field, one of which is mathematics, which is then called the mathematical self-concept. Self-concept in 
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mathematics can be defined as students' assessment of their skills, abilities, enjoyment, and interest in 
mathematics as an important factor in their achievement in mathematics (Peteros et al., 2020). Someone 
who has confidence in himself makes him more daring to take action in solving problems so that he gets 
success. This is in line with the research of Wu & Cheung (2012) which states that there is a strong 
relationship between self-concept and one's success. 

The learning model that is thought to be able to improve problem solving skills is Means-Ends Analysis 
(MEA). MEA is the process of solving a problem into several sub-goals and being completed sequentially 
so as to achieve the final goal (Nurhadi, 2017). Learning MEA can improve problem solving skills, think 
creatively and carefully in dealing with mathematical problems (Juanda et al., 2014). The MEA learning 
model begins with giving students problems, then the problems are broken down into existing sub-problems 
by first understanding the problem and the final goal to be achieved. After the sub-problems are formed, 
students can solve them sequentially with their abilities. 

Difficulty in understanding the information contained in the questions and the inaccuracy of the 
adjustment steps used resulted in the low problem-solving abilities of students (Mulasari et al., 2020). 
Through MEA learning, students are directed to understand the problem by dividing it into simpler parts, 
thus students can distinguish the information and objectives of the given problem, then develop effective 
strategies to solve it. 

There are many challenges in the implementation of mathematics learning in schools that are faced by 
students and educators, especially in this era of the COVID-19 pandemic, where learning is carried out 
online and in very limited meetings. Efforts to improve the quality of learning continue to be made. One of 
them is using the development of technology and information. Currently learning in schools, including 
mathematics, must adapt to the development of science and technology to face society 5.0 by integrating 
various innovations in the era of the industrial revolution 4.0. To face the challenges of society 5.0, it takes 
individuals with good problem-solving skills in facing the challenges of an increasingly complex era. 

Blended learning is a learning system that combines traditional systems with modern systems in this 
case the use of technology, if viewed in theory and practice it is very appropriate if applied during the 
COVID-19 pandemic (Budiyono, 2020). Viewed from the perspective of space and time (synchronicity) 
blended learning is a learning that combines the most relevant synchronous and asynchronous learning 
activities to create an optimal learning experience (Chaeruman et al., 2018). Research by Sulistiyoningsih 
et al. (2015) and Yanti et al. (2019) results that there is an increase in students' mathematical problem 
solving abilities after the implementation of e-learning and blended learning models. 

Based on the statement above, the purpose of this study were to find out (1) determine students’ problem 
solving ability with mathematical modeling through the MEA model based on blended learning to achieve 
classical completeness (2)  to determine students’ problem solving ability with mathematical modeling 
through the MEA model based on blended learning and online PBL learning, (3) to determine the effect of 
mathematical self-concept on students’ problem solving abilities, (4) describe the students’ problem solving 
ability with mathematical modeling based on the mathematical self-concept. The research method used was 
a mixed-method. 

 

2.  Methods 

The type of research used in this study was a mixed method with explanatory sequential design. According 
to Creswell & Creswell (2018) explanatory sequential is a method in which the researcher first conducts 
quantitative research, analyzes the results and then builds the results to explain them in more detail with 
qualitative research. The quantitative research design used was a quasi-experimental (quasi-experimental). 
The use of this quasi-experimental method is based on the consideration that the existing classes have been 
formed previously so that groupings are not carried out randomly. The form of quasi-experimental design 
used by the researcher was posttest-only with nonequivalent group design. In this design the experimental 
group and the control group were chosen randomly with both groups only being given a posttest (Sugiyono, 
2016). 

The research was conducted at Junior High School 2 Purbalingga which is located at Jalan Letkol 
Isdiman No. 194, Bancar, Purbalingga District, Purbalingga Regency. The study was conducted on October 
11 – November 16, 2021. The population in this study were students of class VIII Junior High School 2 
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Purbalingga in the academic year 2021/2022. Class VIII Junior High School 2 Purbalingga consists of 8 
classes. Simple random sampling was chosen as the sampling method in this study. Two classes were 
chosen, namely class VIII B as the experimental group and VIII H as the control group. The experimental 
group received problem-solving learning with mathematical modeling through the MEA model based on 
blended learning, while the control group received online Problem Based Learning. Research subjects were 
taken as many as 6 students from the experimental group with purposive sampling method. 

The variables of this research are problem solving skills with mathematical modeling and students' 
mathematical self-concepts. Data collection methods used are test methods, mathematical self-concept 
questionnaires, and interviews. The test method was used to collect data on problem-solving abilities with 
mathematical modeling after learning mathematics with the Means-Ends Analysis model based on blended 
learning and online Problem Based Learning. The questionnaire method was used to measure the 
mathematical self-concept of experimental group students as the basis for grouping students into high, 
medium, and low categories. The interview method in this study was carried out in an unstructured manner 
to obtain data on problem solving abilities with mathematical modeling based on students' mathematical 
self-concepts. 

 
 

3.  Results & Discussions 

3.1.  Quantitative Data Analysis  
Problem solving ability in this study was measured by tests given to the experimental group and the control 
group after learning the straight-line equation was completed. The posttest is done individually by students 
with a description of 8 items according to the material that has been delivered. Giving is done by researchers 
with a reference to the assessment rubric. 

Table 1. Descriptive Statistics of Problem-Solving Ability Data. 
Group N Mean SMI SD Min Max 

Experiment 27 74.444 100 10.916 48 90 

Control 28 66.964 100 13.569 46 90 

The test data were tested for normality and homogeneity before testing the hypothesis. From the test, it 
was found that the two sample groups came from populations that were normally distributed and had 
homogeneous variances. Therefore, hypothesis testing can be continued. 

3.1.1.  Hypothesis 1 
Hypothesis 1 test was conducted to determine the problem-solving ability of students with mathematical 
modeling through MEA based on blended learning, especially in the material of straight-line equations 
whether or not they had achieved classical learning completeness. The mathematical problem-solving 
ability of students achieves classical completeness if at least 70% of students reach the mastery learning of 
70. Thus, the statistical test used to prove the classical mastery of students is the right-hand proportion test. 
Based on the results of the calculation of the proportion test with 𝜋𝜋0 = 0.70 and 𝑧𝑧𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 1.64, the value of 
𝑧𝑧𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑡𝑡 = 0.46 is obtained. Based on the test criteria 𝑧𝑧 < 𝑧𝑧(0.5−𝛼𝛼) then 𝐻𝐻0 is accepted. So, it was concluded 
that the problem-solving ability of students with mathematical modeling through MEA based on blended 
learning did not achieve classical completeness. 

In its application, MEA based on blended learning has two learning phases, namely, the asynchronous 
phase and the synchronous phase. In the asynchronous phase, students can learn independently outside of 
class hours. Learners can learn anywhere, anytime, and adapt to their respective abilities and learning 
conditions. Students can study material, such as reading teaching materials, viewing other material 
references online to deepen what has been learned by participating in discussion groups and applying what 
has been learned by doing the given online assignments. 

In the synchronous phase, the learning syntax used is (1) heuristic problem presentation, (2) simple 
problem solving, (3) identifying differences, (4) compiling sub-problems and problem solving strategies, 
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(5) evaluating and concluding. The first stage is presenting the problem heuristically in the MEA model, 
which aims to make students have a high curiosity about a problem and can design problem-solving 
strategies. The second stage, which is breaking down the problem into simple ones, aims that students can 
detail the problem or elaborate the problem so that the problem can be solved part by part. At this stage, 
students are given worksheet and are directed to understand the problem-solving process and can discuss it 
with the groups that have been created. The third stage, which is compiling sub-problems and problem-
solving strategies, aims to enable students to obtain information from the results of discussions in their 
groups and from presentations from other groups, so that they are able to find out which group-solving 
strategy is the best. The fourth stage, evaluating and concluding aims that students can evaluate the results 
of their discussions after seeing the results of other group discussions, so that they are able to conclude the 
final results of solving problems that have been done. 

These stages can make students trained in developing problem solving skills with mathematical 
modeling. This agrees with research by Mariani & Susanti (2019), which shows that students' problem-
solving abilities using the MEA learning model can be categorized as good. However, the results of research 
conducted by researchers show that the problem-solving ability of mathematical modeling through the 
MEA model based on blended learning has not yet achieved classical completeness. According to the 
researcher's assumptions, there are several factors that cause students to have not achieved classical 
completeness, namely they are not familiar with distance learning, especially in mathematics subjects which 
most students find difficult. According to Pietro et al., (2020) distance learning makes students less 
externally motivated to engage in learning activities. The researcher also observed that there were some 
students who did not show their enthusiasm in participating in distance learning. The shift from offline to 
online learning caused by the COVID-19 pandemic tends to have a negative impact on primary and 
secondary school children who have higher difficulties in adapting to new learning environments, in this 
case the virtual environment (Pietro et al., 2020). 

Another cause of incomplete learning is that there are many assignments given by other subject teachers. 
The reduction in class hours due to the COVID-19 pandemic has resulted in the material being taught to 
students becoming increasingly dense. Teachers tend to give more assignments to pursue the material that 
must be mastered by students. This causes students' learning anxiety, especially mathematics anxiety. Wu 
& Cheung (2012) found that math anxiety had a pronounced effect on more demanding computations and 
found that math anxiety had an equally detrimental impact on math achievement regardless of whether 
children had number-related anxiety or situational and social experiences at work. mathematics. 

In addition, the relatively short research time also affects the failure to achieve classical completeness. 
Suggestions from researchers to realize the achievement of classical completeness in problem solving 
abilities should research be carried out in a longer period of time so that the research results obtained are 
more accurate and valid and researchers can develop and observe the development of problem solving 
abilities with mathematical modeling on each student in more detail. 

Although not achieving classical completeness, the mathematics learning process with the MEA model 
shows the enthusiasm of students in learning which continues to change for the better. This can be seen 
from the implementation of learning at the first meeting and the second meeting which showed changes for 
the better. With the asynchronous learning, students get a wider discussion space, but still under the 
observation of researchers. Students can ask and answer questions which are then clarified by the researcher 
if something is not quite right. 

3.1.2.  Hypothesis 2.  
Hypothesis 2 test was conducted to determine the problem-solving ability of students with mathematical 
modeling through the MEA based on blended learning which is better than the problem-solving abilities of 
students by learning Problem Based Learning online on straight-line equation material. Thus, the statistical 
test used is the t-test with the Independent Sample T-Test and the one-sided Proportion Test. The t-test was 
used to test the average similarity of the two sample groups with a significance level of 5%, a significance 
value of 0.0145 < 0.05 was obtained, so 𝐻𝐻0 was rejected. Thus, it is concluded that the average problem-
solving ability of students using mathematical modeling through the MEA based on blended learning is 
more than the average problem-solving ability of students using Problem Based Learning. 

In addition to the average test to strengthen hypothesis 2, a proportion test was also carried out. The 
proportion test used is the right side proportion test. This test is used to determine whether the proportion 
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of problem solving ability in the experimental group is better than the proportion in the control group. Based 
on the results of the calculation of the proportion test with 𝑧𝑧𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 1.64 and value of 𝑧𝑧𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑡𝑡 = 17.401 means  
𝐻𝐻0 was rejected. So, it can be concluded that the proportion of students' problem-solving abilities with 
mathematical modeling through the MEA based on blended learning is more than or equal to the proportion 
of students' problem-solving abilities using Problem Based Learning. 

From the two statistical tests, it can be concluded that the results of the problem-solving ability test 
using mathematical modeling through the MEA based on blended learning are better than the results of the 
problem-solving ability test using the Problem Based Learning Model. This is also corroborated by the 
opinion of Juanda et al. (2014) with his research obtained the results that the improvement of problem 
solving and mathematical communication skills of students who received learning using the MEA model 
was better than students who received conventional learning. Therefore, problem solving learning with 
mathematical modeling through the MEA based on blended learning can be used as an alternative for 
teachers so that students are able to grow mathematical problem solving skills. 

In the experimental group learning, namely MEA based on blended learning, the researcher gave part 
A of the worksheet to observe and find the concepts of straight-line equations, line gradients, and straight-
line gradient properties as asynchronous learning. This is done before synchronous learning with the aim 
of stimulating students to prepare and have a lot of time to understand the material given. The researcher 
also opened an asynchronous discussion room in the WhatsApp group with the previously formed group. 
Then in the synchronous phase, students are given worksheet containing questions to develop mathematical 
problem-solving ability with mathematical modelling, so that distance learning takes place quite actively 
and effectively. Meanwhile, for online problem-based learning, students are given worksheet only during 
core activities. This results in students being less prepared for online learning because the material provided 
is too much. 

The achievement of mathematics learning is not only influenced by cognitive aspects, but is also 
influenced by psychological aspects of students (Elita et al., 2019). One of the psychological aspects is the 
mathematical self-concept. In particular, mathematical self-concept is a person's perspective in seeing the 
strengths and weaknesses of himself. A person's mathematical self-concept is driven by a feeling of 
confidence in his ability to succeed in mathematics (Wilkins, 2010). Students will find it difficult to solve 
problems if they have low self-concept (Kharisudin & Cahyati, 2019). This shows that someone with high 
self-concept has high confidence that they will also succeed in learning mathematics, while someone with 
low self-concept will feel less confident in their ability to mathematics (Ayodele, 2011). 

3.1.3.  Hypothesis 3.  
Hypothesis 3 test was conducted to determine the effect of mathematical self-concept (X) on students' 
problem-solving abilities (Y) in the MEA based on blended learning. Thus, the statistical test used is a 
simple linear regression test. Researchers tested the classical assumptions before testing linear regression 
analysis. After the classical assumption test showed that the data met the requirements for a simple linear 
regression test. 

The calculation results in the ANOVA table show that the value of sig. is 0.000. Based on the test 
criteria, 0.000 < 0.05, so 𝐻𝐻0 was rejected. Thus, it is concluded that there is an effect of mathematical self-
concept on the problem solving ability of students in the experimental group. Because there is a linear 
relationship or influence between the mathematical self-concept variable and the problem-solving ability 
variable, the linear regression model can be used. 

The output results in the Coefficients table show the value of sig. 0.000 < 0.05, so it can be concluded 
that the regression coefficient is significant. The regression model for the X_SCM variable to the Y_KPM 
variable can be written in the form of the equation Y =38.815 + 0.543X. 

Based on the output of the Summary Model, the correlation coefficient between the mathematical self-
concept variables and the problem-solving ability is 0.642. This shows a substantial and positive 
relationship between the two. The value of the coefficient of determination of the mathematical self-concept 
on problem-solving abilities is 0.413. This means that the contribution of mathematical self-concept to 
variations in the ups and downs of students' problem-solving abilities is 41.3% and the rest is caused by 
other factors. 

In this study, the results of grouping mathematical self-concepts and mathematical modeling problem 
solving abilities showed a relationship that students with high mathematical self-concepts had problem-
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solving abilities in the high and medium categories, students with moderate mathematical self-concepts had 
problem solving abilities in the high, low and medium. Students with low mathematical self-concept had 
problem-solving abilities in the medium and low categories. 

3.2.  Qualitative Data Analysis 
After the data on the results of the problem-solving ability test with mathematical modeling were obtained 
by the researchers, then the data were grouped based on the level of students' mathematical self-concepts 
into three groups of levels, namely high, medium, and low. 

Measurement of the mathematical self-concept questionnaire using a Likert scale. The mathematical 
self concept scale in this study was adapted from the mathematical self concept scale developed by Gourgey 
(1982). The mathematical self-concept indicators used in this study include (1) students' views on their 
mathematical abilities, (2) students' views on their ideal self-image or ideal mathematical abilities that they 
want to have, (3) students' assessment of whether they are he is included as a person who is relatively 
successful or relatively failed in learning mathematics (Susilawati et al., 2020). 

This study uses four indicators of problem-solving ability with mathematical modeling, namely: (1) 
identifying quantities and units correctly, characterized by students being able to write down what is known 
and asked correctly and provide symbols/variables from questions correctly; (2) develop a mathematical 
model based on the controlling law; (3) determine the model solution correctly; (4) interpreting the model 
solution in the form of a problem solution. 

Of the 27 students in the experimental group, there were 3 students in the high mathematical self-
concept category, 19 students in the medium mathematical self-concept category, and 5 students in the low 
mathematical self-concept category. 

The selection of research subjects using purposive sampling technique. After obtaining data from the 
results of the student's mathematical self-concept questionnaire, then they are sorted from the highest to the 
lowest score. After that, two students were selected from each category of mathematical self-concept 
representing the high, medium, and low categories by considering the results of the problem-solving ability 
test, student activities during mathematics learning, and suggestions from the homeroom teacher. The 
selected subject will conduct an interview. In the following, the research subjects selected for the interview 
are presented. 

Table 2. Recapitulation of Problem-Solving Ability Score and Mathematical Self-Concept Score 
Student 

Code 
Subject 
Code 

Category Of Mathematical 
Self-Concept 

Problem-Solving 
Ability Score 

Mathematical Self-
Concept Score 

E-4 S-1 
Hight 

90.36 88 

E-16 S-2 89.64 90 

E-6 S-3 
Medium 

66.21 84 

E-23 S-4 60.80 65 

E-19 S-5 
Low 

51.08 62 

E-21 S-6 47.25 63 

The work of the selected subject is then used as the basis for conducting interviews. The interview aims 
to describe the thought process of each subject and ensure that the data obtained are valid. Interviews were 
conducted based on the results of the posttest of mathematical modeling problem solving abilities given 
after the experimental group received treatment. The following will show one of the results of the work of 
the undergraduate research subject at number 1. 
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Figure 1. The Result of S-1 Subject 

Based on the results of S1's written work on item number 1, it appears that S1 has met four indicators 
of problem-solving ability with mathematical modeling. S-1 can write down what is known, asked, and 
provide symbols/variables of the magnitude or problem in the problem. S-1 can write a mathematical model 
of the problem in the form of a function or a linear equation. S-1 can carry out exact calculation steps to 
determine the model solution by finding the y-value of the straight-line equation. S-1 can determine the 
time required to collect aluminium cans based on the model solution. 

Based on the results of the interview, S-1 categorizes question number 1 as an easy question. S-1 can 
mention the information that is known and the purpose or what is asked of the question and distinguish it. 
S-1 can tell a strategy to solve problem number 1 that suppose the time is x and the weight of the aluminium 
can is y, from there S-1 makes the equation y = 100 + 25x. Then substitute the value of y = 400, then look 
for the value of x. S-1 can perform calculations precisely to get the model solution without difficulty and 
is sure of the answer. S-1 can also mention other alternative solutions and double-check the answers that 
have been obtained. S-1 can write the conclusion of the answer based on the model solution. At the time of 
the S-1 interview, he could also state the conclusion of the answer, namely the time it took Rafif to collect 
aluminium was 12 weeks. 

Based on the analysis of written results and interviews, it can be concluded that S-1 can understand the 
questions well and can solve problems with mathematical modelling and appropriate steps. S-1 can also 
write and mention problem solutions based on model solutions appropriately. So that there is consistency 
in the written results and interviews. 

Based on data from each research subject, students with high mathematical self-concept namely S1 and 
S2 have high problem-solving abilities. S-1 and S-2 are capable of problem-solving with mathematical 
modeling indicators 1 to 4. S-1 and S-2 can consistently understand the questions marked on almost all 
questions S-1 and S-2 can write what is known, asked, and provides symbols/variables from suggestions or 
problems in the problem. In almost all S-1 and S-2 questions, you can write a mathematical model of the 
problem. S-1 and S-2 can work on all the questions according to the right steps, although there are some 
questions that are wrong in the calculations. on almost all questions S-1 and S-2 can determine the solution 
of the problem based on the model solution. The following is an example of the work of S-1 using 
mathematical modeling steps. 

The interview subjects for the problem-solving ability of mathematical modeling with moderate self-
concept are S-3 and S-4. Based on the results of the analysis, it is concluded that S-3 and S-4 have different 
achievement indicators of problem-solving abilities with mathematical modeling. S-3 is able to achieve 
problem solving indicators with mathematical modeling 1 to 3, while S-4 is able to achieve indicator 1, but 
indicator 2 is not able to be achieved perfectly and indicators 3 and 4 have not been achieved. 

Interview subjects for mathematical modeling problem solving skills with low self-concept are S-5 and 
S-6. Based on the results of the analysis, it is concluded that there are differences in the achievement of 
indicators of problem-solving ability with mathematical modeling for S-5 and S-6. S-5 is capable of 
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problem-solving indicators with the first mathematical modeling, but indicators 2, 3, and 4 are not able to 
be achieved perfectly, while S-6 are able to achieve indicator 2, while indicator 3 is less able to be achieved 
perfectly and indicator 1 and 4 has not been reached. 

4.  Conclusion 

The results of research on problem-solving skills using mathematical modeling through the MEA learning 
model based on blended learning in class VIII students of Junior High School 2 Purbalingga show that (1) 
problem-solving abilities with mathematical modeling students through the Means-Ends Analysis model 
based on blended learning has not reached classical completeness; (2) problem solving ability with 
mathematical modeling of students through the MEA learning model based on blended learning is better 
than the problem solving ability of Problem Based Learning; (3) students' mathematical self-concept has a 
positive effect on problem solving abilities by 41.3%; (4) Subjects in the high self-concept category tend 
to fulfill all indicators of mathematical modeling problem solving abilities, medium and low self-concept 
category subjects tend to have various indicators of mathematical modeling problem solving ability 
indicators. 
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