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Abstract

This study was carried out to determine whether there is a relationship between the preschool teachers’ attitudes
towards mathematics and mathematical development in 6-year-old preschool children. The sampling of the study
was consisted of 30 teachers working with 6 years old children and their 120 students in public kindergartens
and independent preschool classrooms in Erzurum City. Teachers’ attitudes towards mathematics education were
measured using the “Preschool Teachers’ Attitudes towards Early Mathematics Education Determination Tool”
and the levels of mathematical development in children were measured using the “Progress in Math 6 Test”.
Collected data were analyzed using both descriptive and predictive statistical methods. Results presented that
there was a positive and significant relationship between the preschool teachers’ attitudes towards mathematics
and the mathematics development in 6-year-old preschool children. Furthermore, the preschool teachers’
attitudes towards mathematics were also determined to have an effect on the selection of mathematics skill areas
included in the programs. According to these results, it can be said that teachers’ attitudes towards mathematics
directly affect the mathematical development in children.
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1. Introduction

The conception of attitude is used for the things that we like and enjoy. It may represent the summary product of
a more active process of propositional reasoning that involves careful scrutiny of the validity of information
regarding the attitude object (Fazio, 1995). Personal beliefs are an important factor in development of attitude.
Even though concepts of attitude and belief are related, they are different words. While attitude refers to the
personal enjoyment, belief is the knowledge (Sweeting, 2011). Teachers learn whether they like mathematics or
not from their experiences. Their attitudes lead their mathematic activities and affect their experiences. Teachers’
beliefs regarding to mathematics have a great impact on shaping their behaviors. There is a mutual relationship
between teachers’ common attitude towards mathematics and beliefs (Thiel, 2010). Beliefs about mathematics
was directly affected by the attitude (Ajen, 1989). If a student believe that mathematics are hard, she usually will
have a negative attitude as well.

Bodis, Cusworth (1997) and Sax (1994) think that previous mathematical experience has an effect on students’
confidence on maths (Roberts, Crecthley, & Harman, 1998). Shuck (1996) suggests that a student’s previous
negative mathematical experiences were then the strongest “chain” among the causes that slowed down his
progress in mathematics.

Teachers are the most important factors in the success of children (Polly, 2008). Teachers affect learning and
development of the students in many ways. They provide information directly, but also provide educational
experiences that will indirectly direct students’ expectations and enthusiasm. These indirect effects may be
strong enough to influence academic achievement (Tran et al., 2012). Preschool teachers must meet the needs of
their children as much as they need (Thornton, Crim, & Hawkins, 2009). One of these requirements is the
development of math skills.

Children learn mathematics at school with the experiences teachers provide them. That is why children’s
understanding mathematics, using mathematical skills when solving problems, trusting in themselves, and being
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interested in mathematics are shaped by what is given in the school. Teachers’ knowledge and beliefs about
mathematics influence children’s mathematical development (Thornton et al., 2009; Kilday, Kinzie, Mashburn,
& Whittaker, 2011). Teachers’ thoughts about mathematics have an important influence on their interaction with
children, their teaching, and their decision making when teaching curricula (Evans, 2003). Teachers’ attitudes
toward mathematics also affect their teaching of mathematics (Ma, 1997; Gellert, 1999; Lee, 2005; Brown, 2005;
Brown et al., 2008; Sweeting, 2011). Moreover, it is thought that teachers’ negative attitudes towards
mathematics affects children’s attitudes towards mathematics (Bush, 1989; Bursal & Paznokas, 2006; Malinsky,
Ross, Pannells, & Mclunkin, 2006; Peker & Mirasyedioglu, 2008; Gresham, 2008; Peker, 2009). There is
research that suggests a relationship between the qualifications of teachers and their children’s academic
achievements (Roberts et al., 1998; Brown et al., 2008; Thornton, 2009). In his work Krap (1991) found that
teachers who have positive attitudes towards mathematics use various methods for their progress in mathematics,
which reflects positively on children’s attitudes toward mathematics and that teachers with negative attitudes
toward mathematics use teacher-centered methods, which causes a decrease in children’s math success (cited in
Lee, 2005; Lee, 2005). These attitudes that have begun to shape in early childhood can last up to adulthood
(Sweeting, 2011).

This study was conducted to determine whether there is a relationship between the attitudes of preschool
teachers to mathematics and mathematics development of 6-year-old children. In the general aim of the research,
these questions were tried to be answered; “Is there a meaningful relationship between the average of the points
obtained from the Preschool Teachers’ Attitudes to Early Mathematics Education and the average of the scores
obtained from the Children’s Mathematics Development 6 Test in the general purpose of the research?”, “Is
there a meaningful relationship between the early mathematical skills taken place in the programs of the
preschool teachers and children’s math development average scores?” and “Is there a meaningful relationship
Preschool teachers’ attitudes towards early mathematics education and early mathematical skills areas in their
programs?”

Early mathematical development is largely linked to the attitudes of preschool teachers towards mathematics.
Teachers with positive attitudes are thought to have frequently applied activities for their math skills areas in
their programs. It is considered that revealing preschool teachers’ attitudes towards mathematics by examining
the effect of them on children’s mathematical development and educational programs will contribute to the
improvement of the teachers’ awareness and the educational studies to be done in this area.

2. Methods

The model of this research is the screening model. According to Karasar (1999): “Screening models are research
approaches that aim to describe past or present conditions as they appear. The event, individual or object that is
subject to research is tried to be defined as it is within its own conditions. No attempt is made to alter or
influence them in any way. There is something to be known and it is there”. The relationships that are found
through the screening are interpreted rather than a cause-and-effect relationship. In a context in which if one of
the variable’s status is known, the other variable is predicted. There are two types of relational screening:
Correlation and Comparison.

2.1 Study Group

The target population of the research is composed of the teachers working in elementary schools and
independent kindergartens attached to the Ministry of Education in Erzurum in June 2013 and the children in the
classes of these teachers.

In the creation of the sample, firstly, a list showing the kindergartens in primary schools and independent
kindergartens affiliated to Erzurum Provincial Directorate of Education was obtained. Obtained lists were
examined and interviewed by school administrators and kindergarten teachers by the researcher. The study group
was determined by random sampling method. Thirty teachers working in these primary and independent
kindergartens and four (totally 120) children selected randomly from each teacher’s class were studied.

2.2 Data Collection Tools

In the research, the teachers’ attitudes towards mathematics education were measured by “Tool for Determining
Attitudes of Preschool Teachers to Early Mathematics Education” and the children’s mathematical development
levels were measured by “Progress in Math 6”. The information on what kind of mathematical activities the
teachers put in preparing their programs were gathered with the “Teacher Information Form”.
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2.3 Tool for Determining Attitudes of Preschool Teachers towards Early Mathematics Education

Attitude determination tool was developed by Tokgdz (2006) and were re-factored by Alisinanoglu, Giiven and
Kesicioglu in 2009; it is a Likert-type scale consisting of 18 items including preschool teachers’ attitudes
towards early mathematics education of 4-6-year-old children. The items were scored as “1 strongly agree, 2
agree, 3 undecided, 4 disagree, 5 strongly disagree”. The minimum score to be taken from the scale is 18, the
maximum score to be taken is 90. The scale has a three-factor structure. These are; Attitudes Towards the
Mathematical Skills of the Preschool Child (Articles 3, 5, 6, 8, 9, 10, 11, 13, 14), Attitudes Towards the
Environment of Early Mathematics Education (articles 7, 16, 17, 21, 22), Attitudes Towards the Early
Mathematics Education (articles 15, 18, 19, 20).

2.3.1 Progress in Maths 6 Test

The original form of the Progress in Math 6 Test was developed by Clausen et al. (2004) in the United Kingdom,
and its validity and reliability were tested. The adaptation to Turkish, validity and reliability studies were carried
out by Celik and Kandi (2011). As a result of the reliability analysis, the Alpha correlation was found to be .80
and CR-20=0.81. The test-retest correlation was determined to be .95 according to the analysis results.

In the Progress in Math 6 Test, questions are divided into categories as number, shape, area, and measures as
included in the curriculum. The questions in this test are also divided into process categories as knowing the
facts and methods, using concepts, solving daily problems, and conducting logic. This test is administered in
groups to children who are six years old or who will reach this age within the current school year. The test has 24
questions and takes about 35 minutes. The highest score to be obtained from the test is 28, the lowest score is 0.
In the Progress in Math 6 Test, the contents of the Test Book are not arranged according to the order of difficulty.
The more difficult questions are interspersed among the easy ones to keep the children motivated.

2.4 Data Collection

In order to determine whether there is a relationship between the attitudes of preschool teachers to mathematics
and the mathematics development of 6-year-old preschool children, “Tool for Determining Attitudes of
Preschool Teachers to Early Mathematics Education” was implemented to the teachers in the study group and
“Progress in Math 6 Test” was implemented to the four groups of randomly selected children in the same study
group by the researcher in the direction of the application guidelines. The information on what kind of
mathematical activities the teachers took when preparing their programs was obtained as a result of the
researcher applying the “Teacher Information Form” to the teachers in the study group.

2.5 Data Analysis

Statistical analyzes were carried out by evaluating the data collected by “Progress in Math 6”, “Tool for
Determining Attitudes of Preschool Teachers to Early Mathematics Education”, and “Teacher Information

2

Form”.
3. Results

The results of the research conducted to determine whether there is a relationship between the attitudes of
preschool teachers to mathematics and the mathematics development of 6-year-old preschool children are
presented below. The attitudes of preschool teachers according to the three sub-factors related to early
mathematics education and the information on the average and standard deviations of children’s mathematics
development are given in Table 1.

Table 1. Attitude score average and standard deviations of preschool teachers according to three sub-factors
related to early mathematics education

Sub factors N Avg Ss
AT.M.S.P.C. 30 34.13 4.65
A.T.E.M.E.E. 30 18.00 3.73
A.T.E.M.E. 30 17.06 2.36
Total 30 69.73 10.74

Attitudes Towards Mathematical Skills of Preschool Children (A. T. M. S. P. C.).
Attitudes Towards Early Mathematics Education Environment (A. T. E. M. E.E.).

Attitudes Towards Early Mathematics Education (A. T. E. M. E.).
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When we look at Table 1, it is seen that the standard deviation of the first sub-factor of teachers’ early
mathematics education is higher than the standard deviation of the second and third sub-factors. Considering that
the average score of the three sub-factors is 69.73, it can be said that teachers’ attitude scores on early
mathematics education are high.

Table 2. Score averages and standard deviations of children’s mathematical development

Variables N Avg Ss

Mathematical Development 120 13.8 4.6

As a result of the descriptive analyzes made in Table 2, the average score of children’s mathematical
development is 13.9. It is seen that the mathematical developments of children are at a low level when
considering that the test applied has 24 items and the highest score that can be taken is 28, the lowest score is 0.

Table 3. Pearson correlation analysis results of preschool teachers’ attitudes according to three sub factors of
early mathematics education and the average of children’s mathematical development scores

Mathematical Development Scores

Pearson Correlation

A.T.M.S.P.C. .59%
A.T.E.M.E. E. AL*
A.T.E.M.E. A42%
N 30

p<.05.

When Table 3 is examined, it is seen that there is a positive and significant relationship between the attitudes of
the kindergarten teachers according to the three sub-factors towards mathematics and the mathematical
development of the 6-year-old children. R=.59, =41, r=42. As the result of the statistics, when the attitude
scores towards the mathematics of the teachers increase, it is seen that the scores of the mathematics
development of the children are also increased.
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Figure 1. Results of early mathematical abilities in preschool teachers’ programs
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In Figure 1, when the early mathematical skills in preschool teachers’ programs are examined, the numbers and
the ability of the operations are included in the programs by all of the teachers’ while the matching, grouping and
classification skills are included by 40%. 13.3% of the teachers give place the ordering and modeling skills,
3.3% of the teachers give place to whole-part relationship and measurement in their programs. All of the teachers
do not include comparative graphics and data analysis skills in their programs.

Table 4. Pearson correlation analysis results of early mathematical abilities and mathematical development
average scores of preschool teachers’ programs

Mathematical Development Scores

Pearson Correlation

E.M.S. 74%

p<.01.

Early Mathematical Skills (E. M. S.).

When Table 4 is examined, it is seen that there is a positive and significant relationship between the early
mathematics skills in preschool teachers’ programs and the mathematics development of 6-year-old kindergarten
children. R=.74. As a result of the statistics, the mathematical development scores of the children seem to
increase as the areas of early mathematics skills in the teachers’ programs are increased.

Table 5. Pearson correlation analysis results of early mathematical skills in preschool teachers’ attitudes and
programs related to early mathematics education

E.M.S.P.T.A.P.

Pearson Correlation

EM.S.P.T. S59%

p<.01.
Preschool Teachers Attitudes towards Early Mathematics Education ( P.T. A.T. E. M. E.).

Areas of Early Mathematics Skills (A. E. M. S.).

Table 5 shows that there is a positive and significant relationship between preschool teachers’ attitudes towards
early mathematics education and early mathematical skills areas in their programs. R=.59. As a result of the
statistics, it is observed that as the scores of teachers’ attitudes towards early mathematics education increase, the
areas of early mathematics skills that they have included in their programs increase.

4. Conclusion and Discussion

As a result of descriptive statistics, teachers’ attitudes towards early mathematics education were found to be
high. This result shows that preschool teachers have a positive attitude towards mathematics. Anders and
Rossbach (2015) also found that teachers did not have more negative attitudes towards mathematics than other
professions (Baroody, Lai, & Mix, 2006). These results also coincide with the conclusion that in Thiel’s (2010)
study in Germany, most preschool teachers are open minded towards mathematics.

As the result of the statistics, the attitude scores of the teachers towards mathematics increase, it is seen that the
scores of the mathematics development of the children are also increased. This finding is also supported by other
research findings that examine the effect of teachers’ attitudes towards mathematics on their children’s
mathematics development.

It is thought that there is a causal effect between the attitudes of teachers towards mathematics and the
achievements of students in mathematics. In other words, teachers who have more positive attitudes towards
mathematics have students with higher mathematical achievement. The results of the research show that teachers
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“attitudes toward mathematics play a significant role in the factors that affect students” achievement in
mathematics (Ethington & Wolfle, 1984, 1986; Lester, Garofalo, & Kroll, 1989; Loeb, 1993; Marshall, 1989;
cited in Ma, 2012; Ma, 2012).

Stipek et al. (2001) found that teachers’ attitudes towards mathematics and learning affected their teaching
practices. In this study, it is found that while the teachers with positive attitudes towards teaching mathematics
and mathematics encourage students frequently in the teaching process, teachers who have math anxiety and
negative attitudes spend significantly less time on mathematics. Children who do not have enough math
applications for their mathematical development remain at a low level in this area (Thiel, 2010).

Lee (2005) examined the relationship between the attitudes of 81 preschool teachers towards mathematics and
their mathematical practice. In the results of the research, it was determined that kindergarten teachers’ attitudes
towards mathematics teaching are highly related to mathematical applications suitable for children’s
development.

In 1991, Karp investigated how teachers’ attitudes toward mathematics affected the methods they used in
teaching mathematics. In the research, teachers with positive attitudes have used their teaching methods using
various materials and different methods, and teachers with negative attitudes have used one-way
teacher-centered methods.

Teachers with mathematics anxiety focus on the results without considering the solving process in students’
answers. The failure of teachers to teach mathematics has also led to the failure of many learners (Thiel, 2010).
Trice and Okben studied the 40 teachers in 1987 from second grade to fifth grade to examine the relationship
between mathematical concerns and mathematics teaching practices. The results of the research show that
teachers are very anxious about spending less time in mathematics and that they are avoiding mathematics
teaching as their level of anxiety increases.

In 2007, Chouinard, Karsenti and Roy found that teacher belief influenced students’ beliefs about mathematics
learning. This study has shown that the support received from the teacher affects the students’ beliefs about
mathematics. Teachers influence students’ beliefs on their abilities, their attitudes about mathematics, and their
efforts and goals in learning mathematics. This study has shown that teachers’ beliefs and expectations can shape
students’ perception of learning abilities by influencing their achievement. All these study results show that
teachers’ mathematical beliefs not only play a role on teaching methods of teachers but also affect their students’
behaviors and achievements (Roberts, Cretchley, & Harman, 1998).
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