
 

Paper presented at the 11th International Conference on Mathematics Education (ICME-11) for Topic Study 

Group 2: New developments and trends in mathematics education at primary level, Monterrey, Mexico, July 

2008. 

 

DECA IS TEN 

Ronald Keijzer 

Utrecht University 

This paper focuses on characteristics of activities that support students in relating 

length and area and help them to explore the metric system (especially in relating 

units of length and area). The developmental research presented here shows two 

examples that illustrate that a developed poster with prefixes (like ómilliô, ócentiô, 

etc.) can support discussion leading to constructing metric units and relations 

between these units. Some critical remarks are also made. For example we see that, 

when the prefixes call for ófraction languageô new problems are introduced and the 

poster presented here is not very helpful in constructing and relating metric units. 

INTRODUCTION  

In daily life people have to deal with measuring situations every day. They need to 

interpret numbers that result from measurements, carry out measurements and 

communicate the results of these to others. This means that competence in measuring 

is considered an important aim in primary education (e.g. National Council of 

Teachers of Mathematics, 2000). For example, US students in grade 3-5 ï similar to 

students in many other countries, including the Netherlands ï have to understand the 

need for measuring with standard units and become familiar with standard units in 

the metric system. Further, they should be able to carry out simple unit conversions, 

such as from centimeters to meters (National Council of Teachers of Mathematics, 

2006). 

Here we focus on learning and teaching measuring area. Many researchers show that 

understanding area measurement is difficult. There is no obvious instrument for 

measuring area (Battista, 1982). When students want to determine a rectangleôs area 

they need to convert a length measure to an area measure (Zacharos, 2006; Kamii & 

Kysh, 2006). Students experience difficulty in perceiving area (in a rectangular 

structure) as a multiplicative relation of the lengths involved (Simon & Blume, 1994; 

Kidman & Cooper, 1997). They often have problems recognizing rectangular area as 

a row-by-column structure (Battista, Clements, Arnhoff, Battista, Van Auken 

Borrow, 1998). 

RESEARCH QUESTION 

Metric unit conversion is an aim in primary education. Moreover, this forms an 

obvious intermediate stage, when we want students to gain insight in the metric 

system. However, there is very little research available that focuses on how students 

can best be helped to construct relations between metric units of length and area. 

There is a small amount of research that focuses on how students can gain insight in 



 

  

 

the metric system as a system that is closely related to our number system. We 

observed that many Dutch teachers ï usually after focusing on benchmarks for most 

common metric units ï turn to rote learning when they want students to learn 

relations between metric units, in many cases leading to poor results. We therefore 

formulated the following research question: 

What are the characteristics of activities that support students in relating length and area 

and help them to explore the metric system (especially in relating units of length and 

area)? 

We noticed that an omnipresent poster with the metric system encourages teachers in 

many classrooms to teach relations between metric units in a form of rote learning. 

We, therefore, decided to develop a new poster (figure 1), that on the one hand 

supports students to really explore the metric system, and on the other hand 

encourages teachers to support studentsô reinventing relations between metric units 

(cf. Freudenthal, 1983). 

 

 

Figure 1: Prefix poster. 

DEVELOPMENTAL RESEAR CH 

Freudenthal (1991) proposed developmental research as a means to develop 

conscientiously and well considered mathematics teaching: 


