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Abstract

Problem solving is one of the core concepts for the learning of mathematics. In recent years cognitive factors which
have an impact on problem solving are the subject of researches. Beside the cognitive factors, affective factors are
also influential on learning of the mathematics. In these factors beliefs have an important role. Furthermore belief
structure influences teachers as well as the students. Beliefs about the problem solving shape the behaviors of
teachers in the class. The purpose of this study is to investigate preservice secondary teachers’ beliefs about
mathematical problem solving in terms of different variables. The research was conducted in 2011-2012 academic
year in a public university of Turkey with 413 preservice physics, chemistry, biology and mathematics teachers from
grade levels 1-5. In the study, Beliefs about Mathematical Problem Solving instrument which was developed by
Kloosterman and Stage (1992) and adapted in to Turkish by Haciomeroglu (2011) was used. The belief structure of
preserve teachers that is investigated through the instrument was examined in terms of different variables like grade
levels, fields of the study, grade point average etc.
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1. Introduction

Problem solving has been one of the key topics in education and learning activities in recent years. Preparing
students for life and making them well-equipped problem solvers both in business life and in their private lives has
an important place in enabling them to acquire analytic thinking skills. In this respect, mathematical problems
present themselves as important tolls in order to gain such ends. The abstract nature of mathematics and its
contribution to analytical thinking have the potential to make it possible for training well-equipped problem solvers.

One can talk about different variables affecting mathematical problem solving. Within the scope of this study,
mathematical beliefs, which are a variable with a high potential for affecting problem solving process, will be e
laborated. Schoenfeld (1992) defines mathematical beliefs as individual comprehension and emotions that shape
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individual conceptualization and mathematical behavior patterns; Raymond (1997) defines them as individual value
judgments of a person that are shaped by his/her previous experience in mathematics.

Mathematical beliefs can be examined according to different dimensions. De Corte, Verschaffel and Op’t Eynde
(2000) categorize mathematical beliefs as beliefs related to mathematics, learning mathematics and problem solving;
individual’s beliefs about himself/herself in relation to mathematics, and beliefs related to learning mathematics
within social context. In addition to the dimensions of mathematical beliefs, when they are constructed has also been
an interesting research topic for researchers. Previous experience plays an important role in shaping the belief
system. The earlier a belief is included in a belief system, the stronger it is, and the more difficult it is to change
(Pajares, 1992). Moreover, belief systems affect teachers as much as they affect students. Beliefs related to the
nature of problem solving are effective in shaping teachers’ in-class behavior. The aim of this study is to examine
beliefs of pre-service teachers related to mathematical problem solving.

2. Methodology
2.1. Sample of the study
The research was conducted in 2011-2012 academic year in a public university of Turkey with 413 preservice

physics, chemistry, biology and mathematics teachers from grade levels 1-5. The distribution of students in gender,
grade levels and the departments is shown in the Table 1.

Table 1. Distribution of participants in departments, grade levels and gender

Grade level 1 2 3 4 5 Total
Gender F M F M F M F M F M

Physics 13 7 13 3 13 5 8 4 7 9 82
Chemistry 13 7 14 5 6 3 9 7 3 71
Biology 24 2 18 3 24 3 15 4 12 4 108
Mathematics 27 6 22 5 28 14 21 7 13 9 152
Total 77 20 67 14 71 23 53 19 36 23 413

2.2. Data Sources

In this study, Beliefs about Mathematical Problem Solving instrument which was developed by Kloosterman and
Stage (1992) and adapted in Turkish by Haciomeroglu (2011) was used. The original instrument consists of 36
items. During the adaptation process 12 items was deleted. The adapted instrument which was used in this study
consists of 24 items and five factors. These factors are mathematical skill, role of mathematics, understanding the
problem, importance of mathematics, problem solving skill. 16 of items were expressed positively and 8 items
negatively.

2.3. Data Analysis

Mathematical problem solving beliefs of preservice teachers were examined in terms of grade level, grade point
average, gender, and department. The analysis of the data was conducted using the SPSS 15.0 software program. For
the reliability analysis Cronbach Alfa coefficient was calculated (0.94 ). In the analysis of data one-way ANOVA
and frequency analysis were used.
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