
The Influence of Mathematical Learning Material 

Based On Model-Eliciting Activities (MEAs) 

Approach  To Improve Mathematical Creative 

Thinking Skill Of Students Of Grade X Of Senior 

High School Padang 

 
Saddam Al Aziz  

Department of Mathematics  

Universitas Negeri Padang 

Padang, Indonesia 

bb.saddam@yahoo.com 

 Irwan  

Department of Mathematics 

Universitas Negeri Padang 

Padang, Indonesia 

irwan.math.165@gmail.com 

 

 
Abstract—This paper discussed the effect of the learning 

tools to improve the creative thinking ability of high school 

students. This research used Plomp’s model. Research subjects 

were 3 students in one to one stage, 9 students in small group 

stage, and 32 students in field test stage. The data were 

collected through interviews, questionnaires, analyzing student 

work, and final tests. The results showed that learning tools 

were categorized in a practical and effective way to increase 

the students’creative thinking ability. 
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I. INTRODUCTION 

One of the competencies in learning math that is 
important to be mastered by learners is the ability to think 
creatively. It is stated in [1] that the purpose of learning 
mathematics is that learners have the ability to think 
critically, logically, analytically, and creatively. The ability 
to think creatively is one of the high-level thinking skills 
essential to be developed in the 21st century [2,3]. This 
ability is considered so important that it is referred to as one 
of the greatest assets of a nation [4]. This ability is desired by 
the world of work and becomes the determinant of a nation's 
superiority [5,6]. 

Creative thinking is a process used when bringing in or 
bringing about a new idea. Creative thinking is a mental 
activity to increase the purity and originality of insight in 
generating [7]. This means that the ability to think creatively 
is an ability to produce or develop something new that is 
something unusual, which is different from the ideas 
generated by most people using the concepts obtained 
previously. 

In fact, the creative thinking ability of learners has not 
developed to the fullest. The results of the creative thinking 
ability test performed by [8] also showed that less than 10 
students who scored above the KKM and the grade point 
average less than 60. Then the results of the study [9] 

showed that 133 students from 3 schools which is the subject 
of research, generally shows that the creative thinking ability 
of learners is still low or less optimal. On a smaller scale, 
based on the results of observations and interviews, it was 
concluded that the use of LKPD that has not been optimal to 
be one of the causes of creative thinking ability of students is 
still low. This is not only happening in Indonesia but also in 
other countries. In most studies, US learners outperform 
learners in many other countries, especially learners in East 
Asian countries. He stated that the creativity of students and 
Americans is better than Chinese learners in solving open 
problems. This fact certainly applies also in Indonesia [10]. 

The cause of the low ability of creative thinking is a 
learning device that has not been able to facilitate, improve, 
and maximize the ability of creative thinking learners. 
Learning tools such as lesson plans and student worksheets 
(LKPD) are not optimal in their preparation, where lessons 
tend to be book-oriented and the types of issues are not 
comprehensive and not challenging [11]. In addition, the 
LKPD used tends to contain material summaries, sample 
questions, and exercise questions, no structured steps in 
packing material [12,13]. In addition, many teachers have not 
developed LKPD in the learning process [14]. 

Several studies suggest the importance of research on the 
creative thinking ability of learners. Suggestion from [6] that 
further research is needed about the creative thinking ability 
of learners because this ability is seen as a skill that must be 
possessed by learners. It added that further research is 
necessary because this ability is needed in solving various 
mathematical problems [15,16]. Then [5] suggested that the 
maximum follow-up research because the research is still 
many shortcomings. 

One of the learning approaches considered to develop 
students' creative thinking skills is the model eliciting 
activities approach (MEAs), where the MEAs are a learning 
approach centered on the learner and the learner is facilitated 
to develop a mathematical model of the given problem. This 
approach emerged in the mid-1970s. MEAs stem from a 
problem-solving model in which learners are required to 
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produce a structured and most effective and efficient model 
for solving a given problem [17,18]. 

In the implementation, the MEA approach is 
implemented in small groups. The learning begins with 
problem-solving based on real-world situations, with small 
teams of 3 to 5 learners working to solve more than one or 
two problems. The most important problem-solving process 
of the MEAs approach is to present, test and review the 
model that will solve a problem. Meanwhile, according to 
[19], the MEAs approach is a learning approach for 
understanding, explaining, and communicating concepts 
embedded in problems with the model. Learning with the 
MEAs approach begins with a realistic problem to stimulate 
student interest. This interest will enable them to easily 
understand the problem because the problem is related to the 
daily life of the students. Once students understand the 
problem, it is hoped they can define and explore the steps to 
solve the problem. There are six principles in learning with 
the MEAs approach, namely: 1) Principle of meaning, 2) 
Principle of model construction, 3) Principle of self-
evaluation, 4) Principle of model documentation, 5) Simple 
prototype principle, and 6) Model generalization principle. 

So learning with the MEAs approach is a learner-
centered learning where learners are facilitated to be more 
active in solving realistic mathematical problems and then 
creating mathematical models that are suitable for solving 
them [20,21]. 

The essence of MEAs is the creativity of learners in 
learning. Chamberlin [18] stated that creativity is the main 
thing that is put on MEAs and plays an important role in the 
success of learners in mathematics. With the presence of 
MEAs, the ability of learners to generate creative 
mathematical ideas in creating their own models to solve 
mathematical problems in response to well structured 
problems. So hopefully this makes the creative thinking 
ability of learners will develop. 

In order for MEAs approach to run optimally, it is 
necessary a learning device that supports the implementation 
of phases in the approach of MEAs. Teaching process using 
the MEAs approach in the classroom will work well if 
teachers prepare a well-organized Learning Plan. The 
activities in the RPP are supported by the Student Worksheet 
[19]. Then [22] states that Government Regulation No.19 of 
2005 article 20, indicates that teachers are expected to 
develop teaching materials as one learning resource that 
helps learners in achieving their competence. Then [11] 
states that what can be called LKPD is a teaching material 
that contains the tasks accompanied by instructions and steps 
in completing the task so as to enable learners to build 
knowledge and understanding independently and develop the 
expected ability. 

This study aims to design lesson plans and student 
worksheets by using the MEAs approach which contains the 
steps and principles of the MEAs approach. In the learner's 
worksheet, it consists of problems that are not only routine 
but also non-routine issues and relate to the daily lives of 
learners so that they can easily understand what issues are 
being asked to them and what they should do to solve the 
problem the. 

The MEAS approach is expected to improve the creative 
thinking ability of learners. This study describes the 
characteristics of instructional devices based on the approach 

of MEAs of class X students, which is practical and effective 
for improving the creative thinking ability of learners. 

II. RESEARCH METHODS 

 
This research is a developmental research. The 

development model used in this study was adapted from the 
Plomp Model. According to [23] that the Plomp 
development model consists of three stages: preliminary 
research, development or prototyping phase, and assessment 
phase. Meanwhile, the quality of the learning device 
developed results refer to the criteria proposed by Nieveen. 
According to [24] that the quality of development learning 
tools can be determined based on validity, practicality, and 
effectiveness. In this paper, we describe the practicality and 
effectiveness of the device. 

The test subjects in this study are students of class X 
Padang Lesson Year 2017/2018. The trials in this study 
consisted of 3 stages, namely individual evaluation stage, 
small group evaluation stage, and field test phase. In the 
preliminary research phase is conducted needs analysis, 
curriculum analysis, concept analysis, and analysis of 
learners. The prototype development or design stage is 
designing and evaluating the prototype by referring to 
Tessmer's formative evaluation, which includes self-
evaluation, expert review, one-to-one evaluation, small group 
and field test At the assessment stage. 

Characteristics of the subjects of this study are learners 
who have different learning abilities (high, medium, low). 
There are several instruments used in this study, such as: a 
list of questions; checklist; sheet validation; observation 
sheet; questionnaire; and tests. Prior to use, all instruments 
are validated by experts. 

Types of data from this study are qualitative data and 
quantitative data. Qualitative data obtained from the 
observation and interviews of teachers and learners. While 
the quantitative data obtained from the validation sheet, the 
results of questionnaire responses learners, and test the 
ability to think creatively mathematically learners. 
Qualitative data were analyzed based on qualitative paradigm 
and also quantitative data were analyzed based on 
quantitative paradigm. The final results of the study are 
categorized and summarized qualitatively. 

III. RESULTS AND DISCUSSIONS 

 
In the requirement analysis phase, information gathering 

is done through classroom observation, interviewing the 
teacher, giving questionnaire and testing of the creative 
thinking ability of learners. To obtain information about the 
initial conditions of the students' creative abilities, they are 
given a test of creative thinking ability on the material they 
have learned. At the questionnaire stage, a questionnaire 
containing the statements about the mathematics learning 
and instructional material specifications are expected to the 
learners. All information obtained is analyzed as a basis for 
concluding the problems that arise as well as the causes, 
alternative solutions and product specifications expected by 
the learners and teachers. 

Based on the results of needs analysis that has been done, 
it can be concluded that the required learning tools that can 
meet the needs of learners. In this case, the aforementioned 
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device is a Lesson Plan and Student Worksheet. Learning 
devices are designed to address the problems experienced by 
learners during learning, especially in improving the ability 
to think creatively. 

In the curriculum analysis phase, a review of the 
curriculum is used in schools. The review is done by 
analyzing the core competencies and basic competencies 
contained in the curriculum of 2013 grade X High School 
2nd Semester of the academic year 2017/2018. Further 
develop or elaborate the basic competencies into indicators 
of achievement of competence and refers to the indicators of 
the ability to think creatively so that learning becomes 
directed and goals to be achieved clearly. The results of this 
analysis serve as a guide in the development of math-based 
learning tools MEAs. 

At the concept analysis stage, identified the concepts to 
be discussed in the lesson. These concepts are arranged 
systematically by linking a concept with another relevant 
concept to form a new concept. This analysis aims to 
determine the content and subject matter that can be 
presented on the learning device. The results of the analysis 
are used to prepare aspects related to the design and 
development of learning tools of mathematics. 

In the learner's analysis phase, observation of the learning 
process in the classroom and giving the questionnaire to 
learners to know their characteristics. These characteristics 
include the academic ability gained on the basis of 
information from the teacher, the learner's interest in the 
colored teaching materials, the learner's tendencies in 
learning and the difficulties faced by the learner during the 
learning process. 

The learning tools in this research are Lesson Plan and 
Student Worksheet based on MEAs approach. The Lesson 
Plan based approach of MEAs is an implementation plan or 
learning scenario that is structured to support the 
implementation of learning with the MEAs approach. The 
learning activities contained in the lesson plan are tailored to 
the MEAs approach learning steps, which in each activity are 
undertaken under the guidance of the teacher. While Student 
Worksheet based on MEAs is a learner's work sheet that 
contains a number of explanations, activities, questions, 
commands and math problems, which facilitate learners to be 
active in solving realistic mathematical problems then create 
mathematical models that are suitable to solve them. The 
arrangement of activities, questions or orders presented in the 
Student Worksheet is adjusted to the order of MEAs steps. 

There are 4 sections in the MEAs approach. According to 
[18] that the first two sections aim to build students' 
understanding of the contexts and parameters of the reading 
section and the readiness readiness section. In these first two 
sections, there is little emphasis on creativity development. 
Instead, the emphasis is on helping learners understand the 
context of the problem. Meanwhile, the last two sections aim 
to find problem solving. In the last two sections there is more 
emphasis on creative development of learners. In line with 
that, according to [19], there are five learning steps with the 
approach of MEAs. The first step, learning begins with the 
teacher asks students to read and understand the story or 
article given on the sheet of problems contained in the 
Student Worksheet. The second step is to ensure the 
readiness of learners to the questions presented in the articles 
contained in the Student Worksheet. The third step is, the 

teacher asks the learners to read the given problem and make 
sure each group understands the problem given in the 
problem sheet. The fourth step of learning the MEAs is that 
the learners try to solve the problem to produce the model as 
the ultimate solution of the problem. In this step, learners 
discuss and try to build models to solve problems. The fifth 
step is that the problem must be solved by the learners in the 
group. 

IV. CONCLUSION 

 
Based on the analysis of research results, it is concluded 

that the learning tools based on the MEAs approach 
generated in this study are categorized as practical and 
effective. This means that this learning tool is easy to use by 
teachers and learners. The aspect of pratikalitas in this case is 
in terms of ease of use, attractiveness, language used, and 
time. The learning tools based on the MEAs approach 
generated in this study are also categorized as effective 
because they are able to improve the creative thinking ability 
of learners. This is because learning using the MEAs 
approach allows learners to develop a model that represents 
or represents a problem first, then completes the model until 
a solution is found from the given problem. It is this habit 
that improves the creative thinking ability of learners. 

This developed learning tool can be used as an additional 
learning resource for teachers and learners. Then, through 
this learning tool is expected to help teachers and learners in 
achieving learning objectives, especially with the aim of 
improving the ability to think creatively learners. It is hoped 
that this learning tool can also be used in other schools. 
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