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In Indonesia, many pupils still see mathemathics as a ghost. Furthermore, teachers make 
the already challenging subject that much harder for the pupils to learn. The teachers also 
still use  teaching method based on teacher-centered instead of student-centered. Thus, the 
pupils are passive and simply copy what teacher writes on the black board. Same thing 
happen to the assessment process, it is not integrated in the instructional process but is 
provided at the end of the lesson. The problems used in assessment only focus on algorithm 
and procedures and they lack of practical applications. These problems can be catagorized 
to the lower level of thinking. One promising solution for all those mathematics education 
problems in Indonesia is RME (Realistic Mathematics Education).

RME is one of teaching and learning theories in mathematics education. This theory is
invited and developed for the first time in Netherlands in 1970’s but in Indonesia it starts to 
be developed in 2000’s. It is  strongly influenced by Hans Freudenthal's concept of 
'mathematics as a human activity' (Freudenthal, 1991). According to Freudenthal, pupils 
should not be treated as passive recipients of ready-made mathematics, but they should
discover and reinvent mathematics by doing it themselves. 

There are five characteristics (tenets) of RME (de Lange, 1987; Gravemeijer, 1994): 

 the use of contexts in phenomenological exploration; 
 the use of models or bridging by vertical instruments;  
 the use of pupils' own creations and contributions; 
 the interactive character of the teaching process or interactivity; and 
 the intertwining of various mathematics strands or units. 

In RME, the starting point of mathematics instruction should be experientially real to the 
student. This process will make them to: explore the situation; find and identify the relevant 
mathematical elements; schematize and visualize in order to discover patterns; and develop 
a model resulting in a mathematical concept. By a process of reflecting and generalizing, the 
pupils will develop a more complete concept. It is then expected that the pupils will 
subsequently apply mathematical concepts to other aspects of their daily life, and by so 
doing, reinforce and strengthen the concept (see Figure 1). 



Figure 1. Conceptual and applied mathematization (de Lange, 1987)

The second characteristic of RME is the use of mathematic models. In RME this part is 
important for the students to bridge them from informal into formal mathematic. The term 
model itself refers to situational models and mathematical models that are developed by 
the pupils themselves. First, the model is a model of a situation that is familiar to the pupils. 
By a process of  generalizing and formalizing, the model eventually becomes an entity on its 
own. It then becomes possible to use this entity as a model for mathematical reasoning. 
Four levels of models in learning and teaching RME are described below (see Figure 2).

Figure 2. Levels of models in RME (Gravemeijer, 1994)

Note:

 The  situational level, where domain-specific, situational knowledge and strategies 
are used within the context of the situation; 

 Referential level or the level 'model of', where models and strategies refer to the 
situation described in the problem;  

 General level or the level 'model for', where a mathematical focus on strategies 
dominates over the reference to the context; and  

 Formal level of mathematics, where one works with conventional procedures and 
notations. 

The third tenets is the use of pupils' own creations and contributions. That means pupils 
should be asked to create concrete things. By making 'free production', pupils are forced to 
reflect on the their learning process. According to Streefland (1991), pupils show greater 
initiative when they are encouraged to construct and produce their own solutions. In 
addition, free productions can form an essential part of assessment. For example, pupils 
may be asked to write an essay, to do an experiment, to collect data and draw conclusions, 
to design exercises that can be used in a test, or to design a test for other pupils in the 
classroom.



The fourth tenets,interaction between pupils and between pupils and teachers, is an 
essential part in RME  instructional processes. Explicit negotiation, intervention, discussion, 
cooperation and evaluation are essential elements in a constructive learning process in 
which the students' informal methods are used as a vehicle to attain the formal ones. In this 
interactive instruction, pupils are engaged in explaining, justifying, agreeing and disagreeing, 
questioning alternatives and reflecting. For instance, pupils are encouraged to discuss their 
strategies and to verify their own thinking rather than focusing on whether they have the 
right answer. Such activities can enable pupils to depend less on the teacher to tell them 
whether they are right or wrong. Hence, the pupils find opportunities to develop confidence 
in using mathematics.

In  RME, the integration of mathematical strands or units is essential. It is often called the 
holistic approach, which incorporates applications, and implies that learning strands should 
not be dealt with as separate and distinct entities. Instead, an intertwining of learning 
strands is exploited in solving real life problems. One of the reasons that student have such 
difficulty applying mathematics is that it is taught 'vertically'– that is, with the various 
subjects being taught separately, neglecting the cross-connections. In practical applications, 
one usually needs more than algebra alone or geometry alone.  

The important things which teachers should notice when they  implement RME in the class 
are the role of teachers themselves and how they should do the assessment in the learning 
process.   

The teachers should realize they are not allowed to be dominant in the class when the 
learning process held, but otherwise they should:

1.  Facilitate pupils with a contextual problem that relates to the topic as the starting point. 

2.  During an interaction activity, give the pupils a hint if they need help. 

3.  Let the pupils find their own solution. This means that pupils are free to make discoveries 
at their own level, to build on their own experiential knowledge, and perform shortcuts at 
their own pace. 

4.  Organize and stimulate the pupils to compare their solutions in a class discussion. Ask the 
pupils to communicate, argue and justify their solutions. 

5.  Give other contextual problems.    

The second one, assessment functions not only in the margin of instruction, but it is also an 
integral part of the instructional process. According to De Lange (1987), there are five 
guiding principles of assessment in RME, those are: 

1.  The primary purpose of testing is to improve learning and teaching. This means that 
assessment should take place during the teaching-learning process in addition to at the end 
of a unit or course. 

2.  Methods of assessment should enable the pupils to demonstrate what they know rather 
than what they do not know. Assessment can be conducted by using problems that have 
multiple solutions and can be approached using multiple strategies. 



3.  Assessment should operationalize all of the goals of mathematics education: lower, 
middle and higher order thinking level. 

4.  The quality of mathematics assessment is not determined by its accessibility to objective 
scoring. For that reason, the use of objective tests and mechanical tests should be eschewed 
in favor of assessments in which we can see whether pupils truly understand the 
mathematical concepts involved.  

5. The assessment tools should be practical, fit into the usual school practice.   


