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Abstract. Mathematics relation and function is one of important topics in junior high school
This study aims tosee differences in the problem-solving abilities of junior high school students
who use the Model-Eliciting Activities (MEAs) and conventional models in learning
mathematics relation and function. This research is a quantitative study using a quasi
experimental a pproachwith a non-equivalent control group design. The populationin this study
was all of the seventh-grade students at a State Junior High School in Sungai Penuh, Jambi
Indonesia, and the sample was two groups experimental group and control group. The data
collection technique used is a test of mathematical problem-solving skills. The data were
analyzed byusingthe independent t-test to find comparisons or differences. The research resulk
showed that there were differences in the mathematical problem-solving skills of junior high
schoolstudents who used MEAs and other students who did not use MEAs. This difference
occursasa result of different treatment received by students, by MEAs students are required to
bemore active in understanding and formulating problems.

1. Introduction

Mathematics is a compulsory subject at every level of education in Indonesia, from elementary schools
to higher education. The goals of mathematics learning are to have the ability to understand a problem,
design mathematical models, and interpretation of the solutions obtained and from it, students can solve
problems [1]. The problem is a question that must be answered. However, not all questions could be
considered as a problem [2] A question called “problem™ if the question is challenging to answer and
cannot be done routinely. Problem-solving is one of the goals in mathematics learning [3]. Therefore
the ability to solve problems is very important in learning mathematics.

In mathematics learning, each student has a different level of problem-solving skills. Teachers must
optimize students' mastery of concepts and problem solving with critical, logical, systematic, and
structured thinking habits [4]. This part is very important in the mathematics curriculum because it can
be facilitated the students to solve any problems with their knowledge skills that are not routine [5].

Problem-solving is a capability that is very important for students. The problem is a conflict, an
obstacle for students in completing their learning tasks in the class [6]. But the problem must be solved
so the students' thinking processes develop is needed. Something can be seen as a problem depending
on how someone gets the problem according to his ability and in junior high school mathematics, there
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are problems for low classes but not problems for high classes [7]. The ability of problem-solving is the
main of mathematics [8]. Problem-solving skills are not only needed to understand mathematics in the
future but also for use in solving problems that occur every day and also used in various other sciences
[9].

Problem-solving is an attempt to find a way out of difficulty to achieve a goal that is not so easy to
achieve immediately. There are four steps of problem-solving namely understanding the problem,
planning a solution, solving the problem, and rechecking all the steps that have been done [10, 11]. The
highest level of learning objectives in mathematics is problem-solving, one of the indicatorsis to develop
a problem-solving strategy, for that, students must be able to submit guesses and manipulate [ 12, 13].

Based on the results of tests conducted on observation, it can be said that only about 25% of students
can reach the first indicator that is understanding the problem. Likewise with the indicators of planning,
implementing plans, and checking back or drawing conclusions, only about 30% of students can plan
and solve problems properly. Other problems that arise in schools include students still too dependent
on the teacher. Students can only do the same practice questions as the teacher exemplified, but after
being given other questions that are slightly altered, students tend to be confused and unable to solve
them [14]. This happens because teachers still tend to use traditional methods such as lecture and
question and answer. Like in calculating operation learning, the teacher explains the definition then
gives an example, and then gives the practice questions as exemplified earlier.

The approach that can stimulate students to model problems in the form of mathematical models is
Model-Eliciting Activities (MEAs) [15, 16]. Several principles use the MEAs model, including;
principles of meaningful learning, principles of construct models, self-evaluation, documentation
models, the simple prototype, and generalizations [ 17, 18]. The MEAs learning model is based on real -
life student problems, worksin small groups, and presents a mathematical model as a solution, the model
created by students, then measured for accuracy in their presentation activities [19]. The application of
MEAs in learning mathematics in the classroom has a good impact on improving student learning
outcomes, especially the creative thinking skills and self-confidence for high school students [20].

MEAs model is also able to train and help students to understand and solve problems [21]. So the
application of the ME As learning model is considered can increase the students' math ematical problem-
solving skills [22]. The research on MEAs and its relationship to problem-solving skills show that
mathematical problem-solving skills of students who use MEAs in learning are better when compared
to using the Problem Based [earning (PBL) model [23]. In addition, the application of the MEAs
approach has a positive effect on students' mathematical problem-solving skills [24] and there is a
significant increase in problem-solving skills and mathematical disposition on the repeated application
of MEAs [25].

Other studies have shown that MEAs have a positive effect on communication skills [26, 27]
reasoning abilities [28], connection skills, and mathematical disposition [29]. One study also stated that
if the MEAs model was combined with 4C Skills it could increase creativity, communication skills,
collaboration skills, and could improve problem-solving abilities [30]. Problem-solving abilities also
can improve several capabilities, including; visualization, association, reasoning, abstraction, analysis
synthesis, and generalization, which are high-level thinking skills [31]. So the effect of MEAs on
mathematical skills indirectly implies that MEAs can positively influence more complex abilities,
namely problem-solving skills. The results of the study inspired researchers to conduct semi-
experimental research to find out the difference in the mathematical problem-solving skills of junior
high school students who use MEAs and the other students who use ordinary or conventional learning.

2. Method

This research was an experimental study with a randomized control group only. The experimental group
was given treatment as Model-Eliciting Activities (MEAs) and the control group did not apply the same
treatment. When the learning activities were finished, the students in the experimental and control group
are given a test to measure their problem-solving skills in the relations and functions material. The
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population in this study were all eighth-grade students of a junior high school in Sungai Penuh. VIII B
and VIII A were selected as experimental and control groups through random sampling techniques.
Table 1. Research design

Group Treatment Post-test
Experiment X T
Control T

* The treatmentis given to the experimental group by applying
the Model-Eliciting Activities (MEAs)
 Problem solving skills test

The students' mathematical problem-solving skills scores are obtained from the results of tests of
mathematical problem solving skills that are given to both groups. The problem-solving skills test used
consisted of 4 items. The test has been assessed its validity and reliability before it is given to students.
The content validity was assessed by two experts while the construct validity was obtained from the
analysis of the trial results. The data analyzed by using a hypothesis test or t-test.

3. Result and Discussion
The MEAs learning model is applied in the experimental group to conduct students' understanding and
encourage students to solve any problem. At the first meeting, students still look confused and rigid in
the learning process. Students still need more guidance and direction about the learning model, even
before the learning process, it has been explained. After several meetings the students seem to
understand, the students were able to position themselves independently, as if they were already sitting
in their respective groups. When the teacher gives any questions related to the material, students are
more enthusiastic about receiving questions and solve the problem together in their groups. Then the
teacher asks each group delegate to present their problem-solving results in front of the class.

After the subject of relation and function has been taught using the MEAs learning model, the
researcher gives 4 questions about problem-solving skills. The results of mathematical problem-solving
ability tests of students in the experimental and control group can be seen in Table 2.

Table 2. Descriptive statistics of mathematical problem-solving ability test

Group Mean Std. Dev Std. Error Mean
Problem Solving Skills Test  Experiment 7331 8.22 2.05
Control 65.19 9.76 244

Based on Table 2, the scoring average of the problem-solving test results for the experiment group is
73.31 and the control group is 65.19. It means the scoring average of the experiment group is 11.07%
higher than the control group. Furthermore, based on Table 3 it is known that the value of sig. Levene's
Test for Equality Variances is 0.468 that larger than Sign (0.05). It can be interpreted that the data
variance between the experiment group and the control group are homogeneously or equal variances
assumed.

Table 3. Results of the problem-solving test

Levene’s Test for

Equality Variances t-test for Equality of Means
Sign. (2- Mean Std.Enor

t tailed)  Diff. Diff

0.468 2546 0,016  B.12 3.19

Sig.

EqualVariances
Assumed
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Equal Variances not

Assumed 2546 0.016  8.12 3.19

From the test results obtained Sig. (2-tailed) is 0.016 which is less than sign (0.05), so it means there
is a significant difference in the students’ mathematical problem-solving skills that applied the MEAs
learning model and another group that does not apply the MEAs learning model in 95% level of
confidence. The comparison of students' mathematical problem-solving skills test results in both groups
presented as the box plot in Figure 1.

Problem Solving Test
g

1

T T
MEAs Class Cortrol Class

20

Class

Figure 1. Box plot of comparison of test results

Based on the sig. (2-tailed) value 0.016 as a positive value, it can be understood that the average MEA
group is higher than the control group with a difference of 8.12. This difference occurs as a result of
differences in the treatment received by students. By applying the MEAs model, students are required
to be more active to understand and formulate the problems [32]. If students lack understanding in
solving the problem, the students can exchange their opinions with classmates to solve the problem.

These findings are following the previous research results about the MEAs learning model and the
mathematical problem-solving skills. The results of this study also conclude the same thing done by
other studies, where it said that the average problem-solving ability of students who learn by using
MEAs is better than students who are taught with other models, both conventional models and other
models like PBL [23]. The positive influence of ME A s on students' mathematical problem-solving skills
was confirmed by other research [17] and was proven to improve students' mathematical problem-
solving skills and mathematics dispositions significantly if applicated continuously [19].

4. Conclusion

Based on the results, it can be concluded that there are differences in students' mathematical problem-
solving skills who apply the MEAs learning model and other students who did not apply the MEAs
learning model. Based on a comparison of the students’ average score in problem-solving skills, the test
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results of students who took the MEAs learning model were higher than other students who did not
apply it. So, the ME Aslearning model is recommended for teachers to use as an alternative to improving
students' problem-solving skills. Other researchers can conduct further research to confirm these
findings or conduct any research on the effect of the MEAs learning model to enhance other higher-
order thinking skills.
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