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Abstract—  Innovation is required in mathematics teaching in 

order to improve students’ mathematics literacy. This means that 

students learn mathematics with the emphasis of common sense 

and application of knowledge in their daily life. Innovation can 

be conducted by employing the Mathematics Education (RME) 

approach. This is a developmental research which followed 

reference [1] model to measure the quality of learning using 

RME approach. The developed learning materials consisted of 

lesson plan, student’s worksheet, observation sheet, achievement 

test, students’ response, validation sheet, and video lessons. The 

quality criteria of the learning materials refer to validity, 

practicality, and effectiveness. This paper only discusses the 

effectiveness of innovation in terms of teachers’ concern. The 

people who are impacted by the innovation may react differently. 

Ten primary school teachers were involved in the implementation 

of RME. They completed the questionnaire of teachers’ concern 

after the implementation of RME in their own class. The results 

revealed that teacher are highly concern of the implementation of 

RME to develop students’ character. Teachers are willing to 

review more of the approach including the change they should do 

related to the implementation of RME. Teachers are not 

concerned of the time constraint and more responsibility.  

 

Keywords— Realistic Mathematics Education, Stages of 

Concern, Innovation 

I.  INTRODUCTION 

Nowadays, education should focus on fostering innovation 
by emphasizing curiosity, critical thinking,  and deep 
understanding as well as the rules and tools of inquiry, and 
creative brainstorming as the center of the curriculum. This is 
why Indonesian curriculum has been changed from Kurikulum 
Tingkat Satuan Pendidikan to Kurikulum 2013. Government 
have trained teachers and published textbooks. However, some 
mathematics materials in the primary school textbooks are 
presented with lack of demands for students to conduct the 
investigation using their common sense. Some of the 
mathematical activities also reach the abstract ideas too early. 
This is also found in junior high school textbook. Research by  
[2] have conducted analysis of several junior high school 
textbooks and conclude that the chapter are mostly started 
with explanation by demonstrating mathematics procedure to 
solve problems with lack of support for students to discover 
their own strategies. In addition, the Indonesian textbooks 
usually provide word problems after the explanation of 

mathematical procedures without providing context to build 
students‟ modeling in solving problems. They concluded that 
Indonesian‟ students mainly have difficulty in comprehending 
a context-based problems and in transforming them into a 
mathematical problem.  

Indonesian students tend to use standard strategies 
provided in the textbook or being taught by their teachers and 
therefore their answers are lack of variation when they are 
asked to solve the problem using their own way [3]. 
Furthermore, when students are asked to explain why they use 
the strategy, most of them admit that they do not know. The 
teacher did that. I think I should follow her, and it works. I got 
the answer” [4]. Therefore, innovation is required in 
mathematics for students to have meaningful mathematics 
learning by taking into account of the children and current 
development. One of the innovations is the implementation of 
Realistic Mathematics Education (RME) approach 

The RME idea was inspired by Freudenthal who argued 
that mathematics as a human activity, where students are 
guided by teacher through a meaningful and useful activity so 
that they learn as if they discover mathematics by themselves 
[5]. Students start the lesson by solving a rich context to 
develop their understanding and their own strategies [6][7] 
while teacher help to improve students‟ strategies to a more 
advance level or more [8]. Therefore, the role of students and 
teachers should be changed to implement RME in Indonesia. 
Teachers need to design challenging contextual problems, 
students should be confident in expressing their opinion in 
solving the problems without being scared of making mistakes 
and teachers should not be in hurry in providing the students 
direct answers [9] [10]. 

In Indonesia, RME is known as Pendidikan Matematika 
Realistik Indonesia (PMRI) and has been handled by 17 
Teacher Training Institutions (LPTK) since 2001. Each LPTK 
has a study center called P4MRI, such as the P4MRI of Syiah 
Kuala University (UNSYIAH) which program including 
conducting workshop for teacher, coaching teachers in 
teaching mathematics, conducting research and organizing 
conferences [10] [11].  

From 2014 to 2016, authors have been intensively 
developed learning materials including lesson plans, students‟ 
worksheets, and video lessons of model teachers in 
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implementing RME. Teachers from the pilot school of P4MRI 
Unsyiah are invited to join workshop to discuss learning 
materials and watch video lessons of RME implementation to 
be applied in their own classrooms [12]. According to [13], 
the role of lecturers as the member of P4MRI Unsyiah is 
considered as a trainer of consultant as well as the agent of 
change in any process of educational innovations. On the other 
hand, teachers are the one who are influenced by the learning 
innovation using RME. Furthermore, teachers are also the 
agent of change in facilitating students to be independent 
learners that play important role in the learning innovation. 
This indicates that everyone is an agent of change [14].  

The change due to an innovation is not an instant process 
and should not be forced, it is rather a journey requires 
mentoring and peer coaching [14]. Change is a dynamic and 
non-linier process that cannot be predicted or assisted the 
process accurately [15]. Therefore, great collaboration 
between lecturers and teachers in planning, conducting and 
evaluating the innovation is required. 

The people who are impacted by the innovation may react 
differently [16][17]. The innovation may be in line with the 
beliefs for some people but contradicts with some others‟ 
personal goal and educational view [18].  

The teacher‟s level of acceptance of the innovation is 
influenced by the conformity with their daily task at schools 
[14], relative advantage, complexity, compability, 
observability (Rogers in [19]), teachers‟ experience, attitude, 
and perception [19]. Studies found that individual concerns in 
the process of adopting educational innovation is a 
developmental in nature that begin with focusing on self (such 
as do I understand this innovation), task (such as how will I do 
this innovation) and the impact (how the innovation will 
influence my students) [20].   

In [21] investigated how educational fails to reach 
extensive adoption. Among the factors contributing the failure 
is that there was lack of attention to the concerns individual 
adopters and the importance of this concern in relation to the 
organizational structure and support were not properly 
acknowledged. They discovered that the major factor is the 
sophistication of the educational education combined with the 
individual differences in each organization, classroom and 
teaching style. In [21] also developed the change process 
known as the Concerns-Based Adoption Model (CBAM) 
based on Fullers‟ original research at 1969. The model 
comprises of three stages including Stages of Concern, Levels 
of Use, and Innovation Configuration.  Stages of Concern are 
more commonly used than the other stages [16].  

Stages of concerns focuses on the expressed adopter 
concerns and problems related to his or her experience of the 
innovation.  User feelings, feelings, observations, problems, 
successes, and failures in the process of innovation adoption 
are analyzed. The results of the analysis can inform the change 
facilitators and innovation sponsors the readiness of the 
adopters to accept the innovation. There are seven levels of 
stages of conecrn, including awareness, informational, 
personal, management, consequence, collaboration, and 
refocusing [21]. One of the benefits of the investigation of 
stages of concerns of the adopter is that additional preparation 

and support can be given to the teacher who is highly 
concerned about how to use the innovation in the classroom 
[16].  

This paper focus on studying the Stages of Concern of 
teachers in implementing RME for teaching mathematics at 
primary schools after the intervention of P4MRI Unsyiah 
team. The research question is „what is indicated in each level 
of teachers concerns in implementing RME for teaching 
mathematics at their classess? 

II. METHODS 

This study is a part of developmental research which 
followed [1] model. The developed learning materials 
consisted of lesson plan, student worksheet, observation sheet, 
achievement test, students‟ response, validation sheet, and 
video lessons. The quality criteria of the learning materials 
refer to validity, practicality, and affectivity. This paper is 
only discussed the affectivity of innovation in terms of 
teachers‟ concern. Ten primary school teachers in Banda 
Aceh, Indonesia, from a partner schools were involved in the 
implementation. Only 2 out of 10 teachers have joined RME 
workshop of RME handled by P4MRI of Syiah Kuala 
University, 2 other known about RME from their lecturer at 
Syiah Kuala University, 2 others just know about the name of 
RME, others never heard about RME 

Before the implementation of RME for teaching decimal 
number for grade 4 of primary school students, P4MRI 
Unsyiah conducted two days workshop about the 
characteristics of RME, modelling for teaching decimal, 
discussing about teaching materials, as well as showing video 
for teaching decimal number.  Then, all of teachers 
implemented them in their own classes for the first lesson. 
Researchers observed and recorded their lessons and provide 
feedbacks. The teachers were then invited again to the 
workshop to share their experience and discuss the challenge 
they faced with their peers. Furthermore, the preparation for 
the second lesson of decimal number was also discussed. They 
were also invited again to the workshop after the second 
lesson to compare the issues they have encountered during the 
implementation. At the end of the workshop (on 8 September 
2016), the questionnaire of Stage of Concern (SoC) adopted 
from [22] is administered to the teachers.  

 The questionnaire of teachers‟ concern consists of 35 
items. The items are divided into seven categories including 
awareness, informational, personal, management, 
consequence, collaboration and refocusing [22]. Each category 
consists of five statements. The responses are “strongly 
agree,”, “agree”, “disagree” and “strongly disagree”. The 
descriptive analysis is carried out to investigate the percentage 
of teachers‟ responses related to their concerns of the 
implementation of RME. 

III. RESULTS AND DISCUSSION 

Table 1 shows teachers‟ responses on the statements 
provided. 
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TABLE I. TEACHER‟S CONCERN DATA OF THE IMPLEMENTATION OF RME

Based on teacher‟s responses on the category of 
awareness, it is shown that most teachers disagree or strongly 
disagree with the statement of „I do not have any idea of this 
innovation‟ (80%) and „I am not interested in this innovation‟ 
(90%).  Furthermore, all teachers disagree or strongly disagree 
with the statement of „Even though I do not have any idea of 
this innovation, I am interested in the things related to this 
innovation‟. In addition, all teachers also strongly disagree or 
disagree with the statement of „Currently I am not interested in 
learning this innovation” 

For the category of informational, most teachers (60%) 
strongly disagree or disagree with the statement of „I have a 
limited knowledge about this innovation‟. Furthermore, all 
teachers agree or strongly agree with the statement of „I want 
to review the possibility of implementing this innovation, I 
want to know the resources used to implement this innovation, 
I want to know the preparation needed to implement this 
innovation in the near future, and I want to know the 
advantages of this innovation compared to the teaching 
strategy I have used so far‟.  

For the category of Personal, most teachers (60%) strongly 
agree or agree with the statement of „I want to know the 
impact of this innovation on the my professional 
improvement, I wonder whether this innovation is in line with 
the current curriculum, I want to know what change needed in 
term of the teaching strategy and preparation to implement this 
innovation, I want more information related to time and effort 
required to implement this innovation‟. Furthermore, most 
teachers (60%) agree or strongly agree with the statement of „I 
want to know how my roles change when I implement this 
innovation‟.  

For the management category, the majority of teachers 
disagrees or strongly disagrees with the statements of „I am 
concerned that I do not have enough time to prepare the lesson 
each day if I implement this innovation (80%), I am interested 
in this innovation but I am concerned that it will increase my 
responsibility (70%), I am concerned of my inability to 
prepare everything needed in this innovation (70%)‟. 
Preparing the task and coordinating with people take too much 
of my time (70%). On the other hand, most teachers (90%) 
agree or strongly agree with the statement of „I am concerned 
of the time spent for non academic activities related to this 
innovation‟ 

For the category of consequence, the majority of teachers 
agrees or strongly agrees with the statements of „I am 
concerned of the impacts of this innovation on students‟ 

behavior, I am concerned of how my teaching ability 
impacting on the students, and I want to use feedbacks from 
students to improve this innovation. While for the statement of 
„I am concerned of the impacts of this innovation on students‟ 
achievement and I want to motivate students for their roles in 
this innovation‟, all teachers agree or strongly agree.  

For the category of collaboration, the majority of teachers 
agrees or strongly agrees with the statements of „I want to help 
other teachers in implementing this innovation (90%), I want 
to develop cooperative relationship with teachers in my school 
or other schools about this innovation‟ (80%), I want to 
socialize this innovation to the other teachers of party (80%), I 
will work together with the other party to maximize the 
impacts of this innovation (90%). Furthermore, all teachers 
agree or strongly agree of the statement of „I want to know 
what other teachers do in relation to this innovation‟.  

For the category of refocusing, all teachers agree with the 
statement of „Now I know better strategies to use with this 
innovation and I care to revise my implementation of this 
innovation‟. In addition, most teachers agree or strongly agree 
with the statements of „I want to revise the learning approach 
used in this innovation (90%), I want to modify the 
implementation of this innovation based on students‟ 
experience (80%), and I want to determine how to perfect, 
improve and revise the innovation (90%).  

The responses of the teachers of the awareness category 
show that all teachers state that they are familiar with RME 
approach, even though some teachers joined the RME 
workshop for the first time because of their recent 
employment in the partner school. This indicates that teachers 
obtain information related to RME not only from the 
workshop for RME teacher but also from other resources. This 
in line with[23] who found that teachers obtain information 
about RME not only from the workshop for RME teacher but 
also from other resources such as educational seminars and 
reading resources and material obtained in the course. 
Furthermore, most teachers say that they are interested in 
RME approach. This is in line with [24] who discovered that 
teachers are interested in implementing RME approach.  

Similar trends occur for the category of informational and 
personal. All teachers state that they are willing to review 
more of RME. This is related to the resources used, the 
preparation needed for the implementation of RME and the 
impact of the implementation of RME on their professional 
improvement and the conformity of RME to the current 
curriculum. All teachers also want to know the change 

Advances in Social Science, Education and Humanities Research, volume 100

161



required related to the implementation of RME in term of 
teaching strategy and preparation, time, efforts and role. This 
is in line with [25], [26], and [27] who argued that the 
implementation of RME requires teachers‟ understanding on 
students‟ involvement, the importance of discussion to get 
information related to RME and the situation required to 
implement and sustain the implementation of RME. Teachers 
are required to follow the RME principles while adapting with 
the students. The implementation of RME should provide 
teachers opportunities to be an active participant instead of a 
passive receiver. This is in line with [28] who emphasized that 
teacher should know and understand the change to do. 
Teachers also require understanding that some of the current 
activities may be useless with the implementation of RME. 
According to [29] and [30], the implementation of RME will 
be rejected if there is a big change which is not considered as 
an improvement.  

For the category of management, most teachers state that 
they are not concerned of not having enough time to prepare 
the lesson each day if they implement RME approach. Most 
teachers are also interested and not concerned that it will add 
more responsibility. Furthermore, they are not concerned 
about not being able to prepare everything needed for the 
innovation. Most teachers are not concerned about spending 
too much time to prepare the task and working with other 
people. There are only a small number of teachers who state 
that they are not concerned about spending much time for non 
academic activities related to the implementation of RME. 
These are an significant finding as [31] argued that the change 
such as the implementation of RME are often seen by teachers 
as the addition of workload on top of the high workload they 
have already had. The benefits of the implementation of RME 
should be received by teachers to avoid their rejection.  

For the category of consequence, nearly all teachers agree 
respond that they care of the impacts of the implementation of 
RME on students‟ behavior and achievement as well as their 
teaching ability. All teachers are willing to motivate students 
of their role in the lesson with RME approach. Nearly all 
teachers are willing to use feedbacks from students to improve 
the implementation of RME. This is relevant to [32] and [33], 
and [28] who explained that students should be involved in 
implementing a change based on their maturity and the 
sophistication of the change done. This is supported by [34] 
who found that the success of a change is determined by the 
interaction between teachers and students. Therefore, teachers 
should work as a team with the students. Furthermore, [31] 
argued that it is crucial for teachers to know the impacts of the 
change on the students. According to  [35] and [36] among the 
challenges are students with different background, ability, 
interest and talent. Therefore, teachers need to be certain that 
the RME learning can accommodate all students. 

IV. CONCLUSION 

Based on the responses of teachers on the questionnaire 
related to the implementation of RME, it can be concluded 
that the teachers are having a great concern about the 
implementation of RME. Teachers are willing to learn more 
about RME and its impacts for both their professionalism and 
students. Teachers are also willing to know the change 

required related to the implementation of RME. Furthermore, 
teachers are not concerned about not having enough time or 
adding more responsibility.  
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