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FINNISH  ELEMENTARY  TEACHERS’  ESPOUSED BELIEFS  ON 
MATHEMATICAL  PROBLEM  SOLVING  

Liisa Näveri, Erkki Pehkonen, Markku S. Hannula, Anu Laine & Leena Heinilä, 
University of Helsinki, Finland 

 

According to the Finnish curriculum (NBE 2004), improving pupils’ problem solving 
skills is an important objective in teaching mathematics. Teachers’ role is crucial in 
carrying out the objectives of the curriculum. Especially their conceptions influence 
decisions they make when teaching mathematics. The purpose of this paper is to find 
out what kind of conceptions elementary teachers (teachers for grade 3) have 
concerning problem solving and its teaching in mathematics, as well as what is their 
understanding about problem solving and how they implement it. The data was 
gathered with a questionnaire consisting of open questions during November 2010. 
The questionnaire was sent to a random sample (N = 100) of all Finnish grade 3 
teachers. Two rounds of posting produced 63 answers. According to teachers´ 
responses, problem solving in mathematics means in the first place word problems, 
and problem solving is mainly done collaboratively. 

In Finland we have a nine-year comprehensive school where all children learn in 
heterogeneous classes, also in mathematics. The class size varies between 20–30 
pupils, and therefore, teachers have difficulties in balancing between low-achievers 
and successful pupils, especially in upper grades (grades 7–9). See more on 
mathematics and teacher education in Finland in Pehkonen, Ahtee & Lavonen 
(2007). 

THEORETICAL FRAMEWORK 

Problem solving has been emphasized in the mathematics curriculum of presented in 
the national core curriculum for basic education (NBE 2004). In the core curriculum, 
it is defined that mathematics teaching in the comprehensive school delivers to pupils 
mastering of mathematical concepts and the most common solution methods in basic 
mathematics. Another objective of teaching is that it should lead pupils to find, 
elaborate and solve problems. Mathematics teaching influences pupils’ spiritual 
growth and teaches purposeful performance. In the descriptions of key contents and 
good achievement for different grades, it is repeated the emphases of mathematical 
problem solving and thinking skills, from even the very first years of school (ibid).  

Problem solving in mathematics teaching  

Problem solving has generally been accepted as a mean for advancing thinking skills 
(e.g. Schoenfeld 1985). But the basic concepts, 'problem' and 'problem solving' seem 
still to be rather ambiguous in the mathematics education. Sometimes a 'problem' is 
understood to be a simple arithmetic task that can be solved in a routine way, whereas 
at other times it means a more complex situation. The fuzziness of problem solving 
concepts is discussed e.g. in Pehkonen (2001). 
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We shall adopt here the following interpretation that is widely used in the literature 
for the concept of problem (e.g. Kantowski 1980): A task is said to be a problem if its 
solution requires that an individual combines previously known data in a new way 
(new at least for the solver).  

The nature of problem solving has been described in the literature with the help of 
problem solving models (e.g.  Polya 1945, le Blanc & al. 1980, Mason & al. 1985, 
Schoenfeld 1985, Aebli 1985). Polya’s 60-year-old four-step model is still the most 
common one: Understanding the problem, Devising a plan, Carrying out the plan, and 
Looking back (Polya 1945). The shortage of Polya’s model has been its 
oversimplified structure, it looks like a receipt. Mathematical problem solving (e.g. 
doing new mathematics) is not possible via following such a scheme, instead the 
solver needs to use their creativity.  

Therefore, Polya’s model has been modified by other researchers, usually by refining 
one or more steps. One of these modifications is the model that Schoenfeld (1985) 
has used. Another one is offered by Mason, Burton and Stacey (1985). Their model 
has only three phases: Entry, Attack, Review, since they have combined the two 
middle steps in Polya’ model. But their key idea is that between the phases Entry and 
Attack there is a mulling circle. The mulling in this circle will end until when the 
solver finds a correct way out, i.e. when one solves the problem (ibid, 131). Similar 
ideas had earlier been published by Kiesswetter (1983). 

Mason and colleagues’ interpretation of problem solving is compatible to 
constructivist understanding of learning (e.g. Davis, Maher & Noddings 1990). Aebli 
emphasizes the importance of creativity in forming a new concept. That is the 




















