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Introduction

The concept of use of mathematics can be defined as using mathematical concepts, processes and
procedures in an appropriate way by associating them with the problem in the case of an unaccustomed
problem that the student encounter in a real life or in a school environment. Baki (2018, p.94) explains
that the processes of use of mathematics mainly serve two different purposes: to understand and
interpret mathematics in itself or to solve the problems encountered in life. He also states that the basic
skills needed in the process of use of mathematics are problem solving, reasoning, communication,
prediction, making connections and calculating from the mind. Therefore, it can be said that the concept
of use of mathematics is closely related to the aforementioned skills and problem-solving processes. Use
of mathematics, one of the important skills required in the last century, is at the centre of mathematics
teaching activities carried out in schools both in national and international curricula, and the main goal
of school mathematics is expressed as the ability of pupils to use mathematics effectively in relation to
their lives (NCTM [National Council of Teachers of Mathematics], 2000, p.4; MoNE [Ministry of National
Education], 2018, p.11). Besides the above-mentioned importance, international studies show that
students in Turkey are below the expected level in relation to use of mathematics in real life. PISA
(Program for International Student Assessment) and TIMSS (Trends in International Mathematics and
Science Study) projects can be shown as examples for these studies. PISA is one of the world's largest
educational research organized by the Organization for Economic Co-Operation and Development
(OECD), and assesses the competence of 15-year-old students at the end of compulsory education in
solving problems they encounter in school and out of school life (OECD, 2016).

According to the results of PISA exam in 2015, Turkey, could only take place 50th (MoNE, 2015) out
of 72 participating countries. TIMSS is a survey research of the IEA (International Association for the
Evaluation of Educational Achievement) to assess the knowledge and the skills gained by students at 4th
and 8th grades in mathematics and science. The basic skills of the TIMSS exams focused on are
expressed as knowing (35.00%), practice (40.00%) and reasoning (25.00%) and real life scenarios for
observing such skills (MoNE, 2016). Therefore, in TIMSS exames, it can be stated that mainly 40.00% of
the students are evaluated for their ability to use mathematics in real life situations. When TIMSS results
for students in 4th and 8th grade levels in Turkey are observed, it is seen that they could only take place
as 36th and 24th, respectively, among 49 countries participating in the survey (MoNE, 2016). The results
of different studies in literature except for PISA and TIMSS also show that the students in our country
perform below the expected levels in subject processes. Although these studies are limited, Yavuz
Mumcu (2011, 2018), Yavuz Mumcu and Cansiz Aktas (2016) and Ozgen (2013) can be evaluated within
this scope. Yavuz Mumcu (2011, 2016), in her studies, investigated the twelfth grade students’ and the
undergraduate students’ skills of using mathematics respectively. It was seen that the majority of the
students in the mentioned studies could not use this skill in an adequate level for the solution of real life
problems. In addition, Yavuz Mumcu (2018) carried out a study with the students (pre-service teachers)
who were in the final year of mathematics department and were enrolled in the pedagogical formation
program. As a result of this study, it was stated that pre-service teachers see mathematics as an
inevitable tool for real life, but had difficulty in relating mathematics they had learned in schools with
real-life. Regarding the subject, Ozgen (2013) examined teacher candidates' ability to associate
mathematics with daily life in terms of non-routine problems and revealed that teacher candidates
showed very low performance in these processes. Thus, it can be stated that students and teacher
candidates in Turkey have some difficulties in connecting mathematics with their lives and using it in
necessary situations.

Koca, Sen and ilhan (2002) evaluated the reasons of this situation and determined that the use of
daily life situations in mathematics classes is below the average level in our country compared to other
countries. Civelek, Meder, Tizen and Aycan (2003) conducted a research about the problems
encountered in mathematics teaching in our country and found that students did not know how to use
mathematics in daily life and saw mathematics just as a lesson. Ubuz (2002) states that mathematics
teachers and candidates feel a lack of a course on the use of mathematics in daily life in relation to high
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school curricula. Therefore, depending on the results of these studies, it can be said that mathematics is
not sufficiently integrated in teaching activities in schools and this is affecting students' performance of
using mathematics negatively. Students who do not have enough knowledge about the fields and forms
of using mathematics in real life from schools have difficulty in relating it with their lives and they may
see it as an unnecessary course. This situation may cause them to develop negative attitudes and beliefs
towards it and lead them to demonstrate low academic performance. However, studies show that there
is a significant relationship between attitudes and beliefs towards mathematics and academic
performance (Biggs & Tang, 2011; Carter & Norwood, 1997; Duman, 2006; Frank, 1990; Ma, 1997;
Peker& Mirasyedioglu, 2003; Sentiirk, 2010; Trigwell & Prosser, 1991; Underhill, 1988; Yenilmez &
Ozbey, 2006).

Scientific studies demonstrate that especially students in Turkey who do not have enough skills to
relate mathematics with real life and using it correspondingly also have a general negative attitude and
beliefs towards mathematics in affective manner: According to the results of PISA (2012) which is the
most comprehensive study on the subject, 38.30% of students in Turkey believe that they will fail in
math whether or not they study. In the study, 67.70% of the students stated that they were worried
about their math lessons would be difficult and 69.40% expressed that they were worried about taking a
low grade in math lessons. According to the same research results, most of the students have moderate
level of anxiety and concern about math lessons (MoNE, 2015). Studies (Civelek, 2003; cited in Glten,
llgar & Gilten, 2009; Paksu, 2008; Yavuz Mumcu, 2018) conducted on the beliefs of teachers,
prospective teachers and students in Turkey towards mathematics reveals that teachers do not agree
with the fact that mathematics is a tool that makes life easier. Also, prospective teachers believe that
mathematics is only used as four operations in daily life and it is not used much in life apart from this,
and students see mathematics only as a lesson which is necessary for them to get into a university in
matriculation exam. At this point, it is necessary that this negative table of Turkey should be
immediately improved in terms of equipping students with the necessary skills in mathematical
knowledge. It is necessary for today's prospective teachers who will train the students of the future to
understand mathematics in relation to real life and appreciate it in this context, to have a non-
traditional perspective on teaching mathematics and to use mathematics as an effective tool in solving
real life problems. It is thought that the "use of mathematics" course, which is designed for all these
purposes, will significantly affect the attitudes and the beliefs of the prospective teachers towards
mathematics positively.

The Aim of the Study

The aim of this study is to examine the effect of use of mathematics course designed as an elective
course on the prospective teachers’ attitudes towards mathematics and their beliefs on the nature,
teaching and learning of mathematics and to explore the prospective teachers’ opinions about the
subject course. Sub-problems of the study can be expressed as follows:

e Does the use of mathematics course have a significant effect on the prospective teachers’ attitudes
towards mathematics and their beliefs on the nature, teaching and learning of mathematics?

¢ Does the use of mathematics course have a significant effect on the prospective teachers’ attitudes
towards mathematics and their beliefs on the nature, teaching and learning of mathematics according
to grade point average variable?

e What are the general opinions of prospective teachers about the contribution of the use of
mathematics course to themselves?
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Method

Research Design

In order to respond to the sub-problems of this research, mixed research design was used and both
quantitative and qualitative research methods were used together. The research is designed by mixed-
embedded experimental underpinning of mixed research designs. Creswell (2012) describes a mixed
embedded design as a research design where quantitative and qualitative data are collected
simultaneously or sequentially, and where one set of data plays a supporting role. The second data set is
usually collected to support the previous data set. Embedded experimental design was chosen for the
present study from two types of embedded designs. In this design, qualitative data is embedded in an
experimental method (real or quasi-experimental). Accordingly, quantitative data obtained in an
experimental environment are supported by qualitative data (Creswell & Plano Clark, 2011).

The quantitative data of this study were obtained by using one group pre-test-post-test model
among pre-trial experimental designs in order to observe the effects of using mathematics course on
the attitudes and beliefs of pre-service teachers about mathematics (Bastirk, 2009). In order to obtain
qualitative data, student opinion form was used.

Study Group

The study group was formed with 40 prospective teachers who take the “use of mathematics”
elective course at the second grade of mathematics teaching department in a state university in Turkey.
In determining the study group, criterion sampling method was used among the purposeful sampling
methods (Patton, 1990). The basic understanding of the criterion sampling method is the study of all
situations that meet a set of predetermined criteria. The mentioned criterion or criteria can be created
by the researcher or a previously prepared criterion list can be used. The criteria in this study is that the
prospective teachers participating in the research have taken the course of use of mathematics. 35
(87.50%) of the prospective teachers in the study group are females and 5 (12.50%) of them are males.
According to grade point average variable, 16 (40.00%) of the students’ grade point average is between
3.00 and 4.00, 24 (60.00%) of the students’ grade point average is between 2.00 and 2.99. When this
classification was made, the Education and Examination Regulations (2017), implemented at the
relevant university, were taken into consideration.

Data Collection Tools

The Mathematical Attitude Scale (MAS) developed by Duatepe and Cilesiz (1999) and the Beliefs
Scale about Mathematics Teaching and Learning (BSM) developed by Kayan, Haser and Bostan (2013)
were used in the study. Apart from this, the Student Opinion Form (SOF) developed by the researchers
was used to determine the opinions of the prospective teachers about the Use of Mathematics course.
The SOF consists of an open-ended question as Express your general thoughts on what kind of
contributions did the use of mathematics course have on you as a prospective teacher. Prospective
teachers' grade point averages (GPA) were provided from the unit they were studying.

Mathematical Attitude Scale: Developed by Duatepe and Cilesiz (1999), the 5-point Likert type MAS
consists of 38 items and four sub-dimensions in total. The interest/favour sub-dimension consists of 14
items, the fear/trust sub-dimension 8, the occupation and materiality sub-dimension 8 and the
enjoyment sub-dimension consists of 8 items. The highest score that can be taken from the scale is 190
(38x5) and the lowest score is 38 (38x1). The highest scores that can be taken from the sub-dimensions
are 70 (14x5) and 40 (8x5) and the lowest scores are 14 (14x1), and 8 (8x1), respectively. If the points
that can be taken from the scale and its sub-dimensions are shown on a chart, it is seen that the scale
total score average is 114 points and the sub-dimensions are 42 and 24 respectively (Figure 1).
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38 76 114 152 190 (Score Distribution of the Scale)

14 28 42 56 70 (Score Distribution of Interest/Favor Sub-dimension)

8 16 24 32 40 (Score Distribution of Fear/Confidence Sub-dimension)

8 16 24 32 40 (Score Distribution of Occupation and Materiality Sub-dimension)
8 16 24 32 40 (Score Distribution of Enjoyment Sub-Dimension)

Figure 1. Mathematical Attitude Scale score distribution.

Beliefs Scale on the Nature, Teaching and Learning of Mathematics: The 5 point Likert type BSM
developed by Kayan, Haser and Bostan (2013) is composed of 26 items and deals with the beliefs about
mathematics teaching and learning in two sub-dimensions as traditional beliefs and constructivist
beliefs. There are 6 items in the dimension of traditional beliefs and 20 items in the constructivist
beliefs. The highest score that can be taken from the scale is 130 (26x5) and the lowest score is 26
(26x1). According to this, the highest score that can be taken from the scale in the traditional beliefs is
30 (6x5) and the lowest score is 6 (6x1). In constructivist beliefs, the highest score that can be taken
from the scale is 100 (20x5) and the lowest score is 20 (20x1). If the points that can be taken from the
scale and its sub-dimensions are shown on a table, it is seen that the average scale score of the
traditional beliefs subscale is 18 and that of the constructivist beliefs dimension is 60 (Figure 2).

1 2 3 4 5

26 52 78 104 130 (Score Distribution of the Scale)
6 12 18 24 30 (Score Distribution of the Traditional Belifs Sub-Dimension)
70 40 60 80 100 (Score Distribution of the Constructivist Beliefs Sub-Dimension)

Figure 2.Beliefs scale on the nature, teaching and learning of mathematics score distribution.

The results on the reliability of the data collection tools used in the study are given in Table 1. The
reliability coefficients obtained in this study and the reliability values obtained in the original forms of
the scales are given below. The reliability of scales was determined by calculating item-total score
correlation coefficients and Cronbach (a) values for MAS and BSM respectively in original studies. For
this study, Cronbach (a) values were used to determine the reliability of MAS and BSM.

Table 1.

MAS and BSM Reliability Co-Efficients.

Scale Traditional Beliefs Constructivist Beliefs GoS
BSM .64 .84 .73
(ON) .73 .83 .82

Interest/Favour Fear/Confidence = Occupation/Materiality = Enjoyment GoS

MAS .90 .81 74 72 .94
(O .82 .95 .98 .96 .96

OS: Original Scale, GoS: General of the Scale

According to the data in Table 1, it was accepted that the data obtained from the scales were quite
reliable (Kayis, 2018).

Process

Use of mathematics is an elective course taken by the prospective teachers in the study group 3
hours a week. Within the scope of this course, prospective teachers were divided into groups of four.
Each group was asked to solve two of the daily life problems that the lecturer previously identified, and
to pose similar problems themselves. According to this, the group that was responsible for each week
primarily solved the problems they already handed out to the other prospective teachers in the class by
connecting the situations with real life. The reason why the problems to be solved was distributed to the
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prospective teachers was to give the opportunity to create their own solutions for the problems in
question. The problematic situations that covered each week were animated by the students in the
classroom and for the problems that could not be animated in the classroom were introduced to the
students with videos where the prospective teachers animated the problem in a similar real life context.
Apart from this, the abstract and complex situations in the problems were tried to be made as concrete
as possible by the prospective teachers, and different materials and methods were used for this. After
solving the problems, class members shared their different solutions with the group members, and the
effectiveness of different solutions for the problem situation was discussed in the class. This process
constituted the first part of the course. In the second part of the course, the class members were asked
to solve the questions which were posed by the group members and were similar to the problems they
had solved. These solutions were used as one of the student success evaluation methods for the course
by the lecturer giving the course. PISA mathematics questions and Yavuz Mumcu (2011, 2016) studies
were used for the problems solved within the scope of the course. One of the problem situations
covered in the course is given below.
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the 8 towns near Oldham. A Royton-based police patrol car must have
crossed these streets at least once before returning to Royton. Find the
best (short) route for this car.
Figure 3.The problem solved by group members Figure 4,The solution of the similar problem posed by the group members

The above real life problem (Figure 3) is solved by the group members in the course of use of
mathematics by taking advantage of the algebraic structure that Euler put forth about the nets formed
by the nodes connected to each other on the plane. Accordingly, whether or not it is possible to come
back to starting point on the condition of using every street only once in the figure above could be
determined. The problem posed by the group members and an example solution of one of this problem
is shown in the Figure 4.

Within the scope of the study, data collection tools were applied as pre-test to the prospective
teachers before taking the use of mathematics course in the first semester of 2017-2018 academic year.
During the course of 14 weeks, all the prospective teachers were tried to ensure that they attended
classes every week. At the end of the semester, the same data collection tools were applied as a post-
test to try to find out whether or not there was a significant difference in the prospective teachers'
attitudes towards mathematics and beliefs in teaching and learning of mathematics.

Data Analysis

SPSS 24.0 program was used in the analysis of data obtained from the study. In order to compare the
pre-test and post-test results, whether the data obtained from the MAS and the BSM showed a normal
distribution was first examined. The Kolmogorov-Smirnov test results showed that the results of the
MAS and BSM data were distributed normally (p> .05). In the comparison of pre-test and post-test
results of prospective teachers, dependent samples t-test were used. In addition, effect size (r]z) values
were calculated so that the effect on the dependent variable of the implemented applications could be
interpreted by making it more specific (Blylkozturk, 2008, p.69). In interpreting the effect size values,
.01, .06 and .14 were taken as reference points and were defined as small, medium and large,
respectively (Gren, Salkind & Akey, 2000, p.159; Kokla, Buyukoztiirk & Bokeoglu, 2006, pp.171-172).
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Analyses of the data obtained from the SOF were done using a content analysis technique that
helped to examine written or visual documents in depth (Patton, 2002). In this process, teacher
candidates' answers were coded as C1, C2, and so on. It was decided that the answers could be gathered
under two different themes: Personal Contributions and Professional Contributions, using the principles
of Miles and Huberman (1984, p.23) to reduce the data, select important parts of raw data, focus on
specific points, simplify, summarize and to transform. After deciding on the themes, the answers under
the same theme were re-analysed and classified under different categories. Accordingly, responses
under the theme of Individual Contributions were collected under 5 different categories as
Contributions to The Relationship of Mathematics with Life, Contributions to the Problem Solving Skills,
Contributions to the Mathematical Thinking Skills, Contributions to the Perception of Mathematics and
Contributions to Self-efficacy Perception. Responses under the theme of Professional Contributions
were grouped under two different categories: Pedagogical Contributions and Affective Contributions.
While deciding on the names of the categories, more ideas of the faculty members, who are experts in
the field of mathematics education, were used. Following this step, for deciding on the themes and
categories of the answers, the percentage of consensus was calculated for the ideas of the three faculty
members. For this, Miles and Huberman (1994) formula that the Percentage of Agreement =
(Agreement) / (Agreement + Disagreement) was used. In this process, the situations where the same
code was used by the faculty members were accepted as agreement, and the cases including different
codes were accepted as disagreement. Then, the codings of the researchers were compared. As a result
of the calculations, the average of the calculated percentages for the different categories in the study
was calculated as .89. As this value is over .70 (Miles & Huberman, 1994), it was accepted to be reliable.
After this process, the answers of the prospective teachers were collected under certain themes and
categories and interpreted with frequency (f) and total frequency (tf) values. Huberman and Miles
(1994) recommend the use of frequency values in the interpretation of data to allow systematic
approaches to be applied to qualitative data. Here, frequency represents the frequency of the
expressions used by prospective teachers and total frequency represents the total frequency of the
expressions in each category. Since there are a few possible cases in which a single teacher may use
several different expressions, the expressions used by the prospective teachers were interpreted by
expressing only the frequency values.

Findings

Findings Obtained for the First Sub-Problem

The t test results of the dependent groups used to compare the scores obtained from MAS are given
in Table 2. According to data in Table 2, it is seen that there is a statistically significant difference in the
total attitude scores of the prospective teachers for mathematics in favour of the post-test (t3g = -2.12,
p<.05). When the subscale factors of MAS were taken into account, it was found that there was an
increase in most of the sub-factor scores and the increase in sub-factor scores of fear / confidence (t5q =
-2.35, p <.05) and enjoyment (t3q = -3.73, p <.05) is significant. Based on this evidence, it can be said that
the course of use of mathematics had a significant and positive influence on the attitudes of prospective
teachers towards mathematics. As a result of the analyses carried out for the effect size (n2), the values
are n2 = .10 across the scale; n2 = .12 in fear/confidence dimension; n2 = .00 in the dimension of
occupation/materiality and n2 = .26 in the enjoyment dimension. Therefore, it can be said that the use
of mathematics course had a moderate effect on students' general attitudes towards mathematics and
their attitudes on the dimension of interest/favour, however it highly affected their attitudes in
fear/confidence and enjoyment dimensions.

In addition, it was observed that the prospective teachers’ arithmetic average (pre-test x=150.87 and
post-test x=158.12) scores for the general MAS was higher than the general average of the scale (114).
Similarly, average scale scores (pre-test x=52.90 and post-test x=55.07) calculated in Interest/Favour
sub-dimension from the related sub-dimension average score (42), average scale scores (pre-test
x=34.90 and post-test x=37.45) calculated in Fear/Confidence sub-dimension from the related sub-
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dimension average score (24), average scale scores (pre-test x=35.10 and post-test x=35.00) calculated
in Occupation/Materiality sub-dimension from the related sub-dimension average score (24), average
scale scores (pre-test x=27.97 and post-test x=30.60) calculated in Enjoyment sub-dimension from the
related sub-dimension average score (24) was determined to be higher. It can be said that the attitudes
of the prospective teachers towards mathematics for both pre-test and post-test were higher than the
average values of the scale and in its subscales.

Table 2.

Dependent Samples T-Test Results Applied for MAS.

Interest/Favour N X Sd t p n’
Pre-test 40 52.90 8.86 -1.44 .16 .05
Post-test 55.07 8.73

Fear/Confidence

Pre-test 40 34.90 6.37 -2.35 .02* 12
Post-test 37.45 5.65

Occupation/Materiality

Pre-test 40 35.10 2.99 .16 .88 .00
Post-test 35.00 4.54

Enjoyment

Pre-test 40 27.97 5.18 -3.73 .00* .26
Post-test 30.60 4.87

Total

Pre-test 40 150.87 20.64 -2.12 .04* .10
Post-test 158.12 20.98

Table 3 shows the dependent samples t-test results used in the study to compare the scores
obtained from pre-test and post-test for BSM.

Table 3.

Dependent Samples T Test Results Applied for BSM.

Constructivist Belief N X Sd t p n’
Pre-test 40 75.75 12.98 -5.15 .00* .40
Post-test 86.75 8.71

Traditional Belief

Pre-test 40 20.70 3.63 3.10 .00* .19
Post-test 18.32 3.83

According to data in Table 3, it is observed that there are significant differences in prospective
teachers’ traditional (t3 = 3.10 p<.05) and constructivist beliefs (t35 = -5.15, p<.05) towards math. The
use of mathematics course seems to have a significant effect in favour of pre-test in the traditional
beliefs of candidates, and in favour of post-test in constructivist beliefs. Therefore, it can be said that the
use of mathematics course has a positive and significant effect on the constructivist beliefs of
prospective teachers towards mathematics and negative on traditional beliefs. As a result of the analysis
of the effect size (n2), the mentioned values were calculated as n2 = .19 in the traditional beliefs
dimension; and n2 = .40 in the constructivist beliefs dimension. Therefore, it can be said that the use of
mathematics course has a high effect on reducing traditional beliefs and increasing constructivist beliefs
on the nature, teaching and learning of mathematics of prospective teachers.

It is also seen that the pre-test (20.70) and post-test (18.32) average scores of prospective teachers
in the traditional beliefs subscale of BSM are higher than the average score scale (18) of the related
subscale. Similarly, it is seen that pre-test (75.75) and post-test (86.75) average scores of prospective
teachers in constructivist beliefs subscale of BSM are higher than average scale score (60) of the related
subscale. This can be interpreted as the fact that prospective teachers are generally more likely to have
constructivist beliefs than traditional beliefs.
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Findings Obtained for the Second Sub-Problem

The data in Table 4 were obtained as a result of the analyses conducted in order to observe whether
the course of use of mathematics had a significant effect on the prospective teachers’ attitude scores
towards mathematics according to the variable of grade point average.

According to the data given in Table 4, it is observed that there are different attitude scores of the
groups according to the variable (GPA) and these differences are in favour of the final test, but they are
not significant (t,; = -1.77, p>.05; ty5 = -1.27, p>.05). In the case of subscales of MAS, there are
insignificant differences in attitude scores of both groups in favour of pre-test in the
occupation/materiality sub-dimension (t,3= .10, p>.05; t;5=.13, p>.05).

Table 4.
Data Obtained from Attitude Scale According to Grade Point Average Variable.

Groups Interest/Favour N X Sd df t p

3.00-4.00 Pre-test 16 57.06 5.61 15 .05 .96
Post-test 16 57.00 5.27

2.00-2.99 Pre-test 24 50.12 9.61 23 -1.54 14
Post-test 24 53.79 10.34
Fear/Confidence

3.00-4.00 Pre-test 16 35.81 495 15 -2.56 .02%*
Post-test 16 38.43 4.17

2.00-2.99 Pre-test 24 34.29 7.20 23 -1.48 .15
Post-test 24 36.79 6.46
Occupation/ Materiality

3.00-4.00 Pre-test 16 35.37 3.13 15 13 .90
Post-test 16 35.25 3.73

2.00-2.99 Pre-test 24 34.91 2.94 23 .10 .92
Post-test 24 34.83 5.07
Enjoyment

3.00-4.00 Pre-test 16 29.43 4.41 15 -1.57 14
Post-test 16 31.06 3.80

2.00-2.99 Pre-test 24 27.00 5.50 23 -3.49 .00*
Post-test 24 30.29 5.53
General of the Scale

3.00-4.00 Pre-test 16  157.68 15.21 15 -1.27 .22
Post-test 16 161.75 13.42

2.00-2.99 Pre-test 24  146.33 22.76 23 -1.77 .09
Post-test 24 155.70 24.77

Apart from this, there are significant differences in the attitude scores (t;5 = -2.56, p<.05) in the
fear/confidence subscale of the prospective teachers whose grade point average is between 3.00 and
4.00 and in the enjoyment subscale of prospective teachers whose grade point average are between
2.00 and 2.99 (t,3 = -3.49, p<.05). Therefore, it was found out that the use of mathematics course has a
positive effect on prospective teachers’ attitudes in general and in addition to this it can be said that
according to (GPA) variable, the prospective teachers in the upper group have more confidence in
mathematics after the course and the prospective teachers in the lower group enjoy mathematics more
after the course.

The data in Table 5 were obtained on the basis of the analyses conducted to examine the effect of
the use of mathematics course on the prospective teachers’ beliefs about mathematics and teaching
and learning of mathematics according to the grade point average variable. When the data in Table 5
are examined, it can be seen that the average score values for traditional beliefs differ favourably for the
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pre-test, and the average score values for constructivist beliefs differ for the post-test for all groups that
are formed according to the grade point average variable.

Table 5.

Data Obtained from Belief Scale According to Grade Point Average Variable.

Groups Traditional Beliefs N X Sd df t p

3.00-4.00 Pre-test 16 21.37 3.40 15 3.45 .00*
Post-test 16 17.31 4.20

2.00-2.99 Pre-test 24 20.25 3.79 23 1.31 .20
Post-test 24 19.00 3.48
Constructivist Beliefs

3.00-4.00 Pre-test 16 76.43 9.06 15 -4.02 .00*
Post-test 16 87.12 10.37

2.00-2.99 Pre-test 24 75.29 15.22 23 -3.58 .00*
Post-test 24 86.50 7.63

As a result of the analyses made on the significance of the mentioned difference, it is seen that the
belief scores of the prospective teachers who are in both groups (ti5 = -4.02, p<.05; t,3 = -3.58, p<.05) in
the dimension of constructivist beliefs and prospective teachers whose (GPA) range between 3.00 and
4.00 (t;5 = 3.45, p<.05) in the traditional beliefs subscale differ significantly. Therefore, the use of
mathematics course is found to have a significant positive effect on the constructivist beliefs about the
nature, teaching and learning of the mathematics for both groups, and it has a significant negative effect
on the traditional beliefs of prospective teachers with a grade point average of 3.00-4.00.

Findings Obtained for the Third Sub-Problem

Prospective teachers in the study used the expressions in Table 6 to state the contributions of use of
mathematics course to themselves.

Examining the findings in Table 6, it is seen that the prospective teachers expressed that there were
many contributions of the use of mathematics course in both their individual and professional sense.
When examining the most frequently used expressions by prospective teachers in relation to individual
contributions, it is seen that the course helped them to relate mathematics with real life (27) and
developed their problem solving skills (15). Apart from this, prospective teachers stated that use of
mathematics course contributed to their mathematical thinking skills (11). In the affective sense, the
prospective teachers expressed that the course provided them to have a different perspective on
mathematics (7) and increased their self-efficacy perceptions towards mathematics and problem solving

(2).

The most frequently expressed statements in relation to professional contributions were related to
the contribution of use of mathematics course to their teaching methods (72). In the pedagogical
contributions category, the most frequently used expressions were that the course provided to teach
mathematics by focusing on understanding and interpretation instead of memorizing it (18) and learning
how to teach subjects/concepts better/permanent (14), respectively. Apart from this, it was seen that
some prospective teachers expressed that the course helped the increase in their interest in the
teaching profession (3) and the development of their self-efficacy beliefs (5). Some expressions in the
SOF are presented below as sample data.

“| specifically chose this course during course selection. We study mathematics, but we do not know
where we should use it, so | think this is the reason why the rate of solving mathematics is low in our
country. I've tried to learn this subject for a semester and | think | have improved”. (G15)

“This course gave me the ability to understand and interpret mathematics. It has developed my
ability to solve the problems by finding the basic relation of the problem with related subject. |
believe that this course has contributed to me in every way”. (B27)
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Table 6.

Answers to Student Opinion Form.

Themes Categories Used Expression f tf
Individual Contributions in It has allowed me to see how and where 11 27
Contributions terms of the mathematics is used in everyday life.
relationship of It provided us to relate mathematics with real life 8
mathematics with It made me realize that in most of my everyday life 8
life there is a secret mathematics/how often we used
mathematics.
Contributions in It improved my problem solving skill. 4 15
terms of problem It has provided us to develop different 8
solving skill perspectives on real life problems/ to solve those
using different methods.
It made me realize that a problem could have more 3
than one solution instead of a single solution.
Contributions in It has developed our mathematical thinking 8 11
terms of ability/helped us to think multidimensional.
mathematical It enabled me to develop my ability to interpret 1
thinking skills mathematics by understanding it.
It has developed my imagination and creative 1
power of setting up problem experiences.
It improved my problem writing skills. 1
Contributions to the It showed me mathematics is not only a lesson. 1 7
perception of It enabled me to have a different perspective on 6
mathematics mathematics
Contributions in It reduced my fear of problem solving and 2 2
terms of self-efficacy increased self-confidence.
perception
Occupational  Pedagogic It has taught us to teach mathematics by focusing 18 72
Contributions  Contributions on understanding and interpretation instead of
teaching it with memorization and patterns.
| learned how to teach the subject/concepts 14
better/permanent.
It has provided us an experience of knowledge 12
transfer/teaching.
It has allowed me to teach my students how touse 11
math in their lives/how to relate it with their lives.
| learned to teach my students mathematics with 11
an approach based on real life, problem solving
and mathematical thinking.
It taught me how to embody abstract concepts. 3
| learned how to use technology in teaching 2
mathematics.
It provided me with creative ideas to teach better. 1
Affective It increased my self-confidence in the teaching 5 15
contributions profession.
It increased my interest in my department 3
(occupation).
It has provided me to raise students who enjoy 7

mathematics.
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“The use of mathematics course taught us that individuals need to access knowledge by experiencing
and experimenting with interpreting and understanding methods instead of memorizing in
mathematics. It is the practiced version of “Don't give me the fish but teach me to fish”. Through this
course, | learned that mathematics should be given to students by experiencing and strengthening
instead of memorized patterns”. (G3)

“The use of mathematics course contributed us to solve problems we encounter in everyday life by
relating them with mathematics. This course allowed me to look at mathematics from different
perspectives. It taught us that mathematics is not just formula, numbers etc. but we use it all the
time in our lives. This course has made me think that if we describe mathematical problems by
connecting them with real life, it is more instructive and more interesting”. (G38)

“This course has increased my interest towards my department. It helped me to develop myself. |
believe that this course prepared me for teaching since it is a more active course than major area
courses. It developed my self-confidence and my confidence in problem solving since we are
constantly in an activity and problem solving practices”. (G22)

Expressions of the teacher candidates with G11 and G27 were coded under the Individual
Contribution, the statement of the teacher with G3 was coded under the Professional Contribution
theme, while the statements of the G38 and G22 were coded under both Individual and Professional
Contribution.

Discussion, Conclusion & Implementation

The use of mathematics as an elective course was studied through group work method. Mostly open
ended real life problems were discussed and the most effective solution methods was tried to be
determined for these problems in this course. The mathematical modelling method was used in most of
the problems studied and what the different methods might be was also discussed. In this direction, it
was tried to develop the mathematical skills of prospective teachers in the context of problem solving as
well as to see the usage areas of mathematics in their lives and to participate in these processes, with
the activities performed within the scope of the course. It is predicted that with the development of
mathematical skills prospective teachers' attitudes towards mathematics and their self-efficacy beliefs,
and with different experiences their perceptions and perceives will change positively since in different
studies in the literature (Chan, 2008; Dunlop, 2001; Tanner & Jones, 2002) it is stated that real life
problems will improve the mathematical thinking skills of the students, and in these processes the
students will see the role of mathematics in real life and give importance to mathematics.

It was observed that in this study conducted to observe the effects of use of mathematics course on
the point of views, attitudes and beliefs of prospective teachers, the main aims were mostly achieved. It
was found that the prospective teachers who took the use of mathematics course differed significantly
and positively in their attitudes towards mathematics, and that prospective teachers enjoyed
mathematics more after the course and more confidence in themselves by defeating their fears. This
situation was supported with the data obtained from SOF. The concept of attitude is particularly
important when it comes to mathematics education, as many researchers suggest that students'
attitudes towards mathematics influence their mathematical success (Abebe, 2015; Bloom, 2012; Lim &
Chapman, 2015; Olclioglu & Cetin, 2016). Reyes (1984) suggests that developing a positive attitude
towards mathematics is one of the most important goals of mathematics education. Different studies
(Fox & Tobin, 1988; Kal, 2013, Lamb & Daniels, 1992; Saritas, 2002; Verschaffel, de Corte, Lasure, Van
Vaerenbergh, Boagerts, & Ratincky, 1999; Yildiz, 1999) in literature related to the result obtained from
this study mention about the positive impact of real life problems on attitudes towards mathematics.
Therefore, it can be said that the results obtained from this study are in parallel with the literature.

Different studies in the literature (Blumenfeld, Soloway, & Marx, 1991; Pajares & Miller, 1997) state
that real life problems presented in the school will improve the self-efficacy belief levels of the students.
In this study, there is no data collection tool to measure self-efficacy beliefs, but the data obtained from
the SOF applied to the prospective teachers and the fear/confidence subscale of the MAS can be
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evaluated in this context. After the use of mathematics course, it was observed that prospective
teachers had more confidence in mathematics and problem solving. According to the SOF data, it was
also seen that some prospective teachers expressed that they also developed their self-confidence
regarding the teaching profession. These results show similarities to the results of different studies in
the literature. Mason and Scrivani (2004) suggest that learning environments that encounter non-
traditional and open-ended questions have a positive effect on students' beliefs about themselves in
mathematics. Diggs (1999) suggests that students are more confident in problem solving when they
encounter real-life problems, and Umay (1996) notes that mathematics education approach which
correlates it with real life from the first day of the education is of great importance in reducing the fear
of mathematics. Therefore, it can be said that the results obtained from the study correspond with the
studies in the field.

This study also showed that the use of mathematics course made prospective teachers to deviate
from traditional beliefs and gain more constructive beliefs about mathematics and teaching
mathematics. This result was also supported by the data obtained from the SOF. The expressions used in
terms of the course by prospective teachers such as 'l learned to teach my students mathematics with
an approach based on real life, problem solving and mathematical thinking, | learned that teaching
mathematics by relating to real life instead of memorizing it helps more me to understand the subject
(G11)" support the findings obtained from SOF scale. Studies with similar findings include Higgins (1997),
Pierce and Stacey (2006), Ronis (2001), Mason and Scrivani (2004) and Korkmaz (2010). In these studies,
it is stated that real life problems positively affect students' beliefs about mathematics and that students
discover the answer of why they learn mathematics and realize the importance of mathematics in
everyday life.

The changing beliefs of prospective teachers about mathematics teaching can be explained in
relation to the teaching processes of the course apart from the activities. At the end of the activities
carried out in the course, discussions were carried out with the prospective teachers about how the
supportive practices in the classrooms could be done by emphasizing the relations of mathematics with
real life and some general results were presented. Thus, changes in the beliefs of the prospective
teachers about mathematics and problem-based teaching can be related to the situation in question.
These results obtained from the study in this context are very important in terms of enhancing the
quality of learning environments in which future prospective teachers will be formed. Traditional
teacher-centred teaching methods in math classes will leave its place to individual learning, learning by
exploring, problem solving and context-based learning by the prospective teachers who adopt
constructivist teaching instead of traditional beliefs about mathematics and teaching mathematics and
this situation undoubtedly, will provide having individuals who learn mathematics more sensibly and
permanently. These students will approach mathematics with a different point of view and will not have
too much difficulty in using it in their lives.

As a result of the analyses carried out to observe the effect of the use of mathematics course on
different groups formed according to the grade point average variable, it was observed that the effect
on the attitudes and beliefs of the prospective teachers with different academic achievement in general
did not differentiate. One of the special cases out of this situation is that the confidence of the
prospective teachers in the upper group in terms of academic achievement towards mathematics
increased significantly more than the other group. The reason could be that the problem solving and
creating activities carried out in the use of mathematics course helped to develop more of the
mathematical thinking skills of the prospective teachers in this group or that these prospective teachers
were more aware of this development. In different studies (Case, Harris & Graham, 1992; Deseote &
Roeyers, 2002; Kruger & Dunning, 1999), it is stated that there is a positive relationship between
academic achievement and cognitive awareness and regulatory skills. Another special cases related to
the results of the study is that the prospective teachers in the lower group significantly get more
enjoyment from mathematics than the other group and the traditional beliefs about mathematics in the
upper group decreased significantly as compared to the other group. It may be interpreted that
prospective teachers, whose mathematics success is above a certain level, use constructivist beliefs
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instead of traditional beliefs on mathematics. This could also imply that they benefited and induced
more in a pedagogical sense from the course.

Another result obtained in this study stands out in the response of prospective teachers in SOF. One
of the most frequently used expressions by prospective teachers for the use of mathematics course was
that it helped to relate mathematics to real life. Today it is possible to find many studies on the
importance and necessity of connecting mathematics with real life in the literature (Altun, 2008; Baki,
2008; Ceylan, Turnukli & Morali, 2000; Driscoll, 1984; Durmus & Karakirik, 2006; Erdem, 2011;
Freudenthal, 1973; Goktiirk, 2013; Hoerr, 1996; Inoue, 2008; MoNE, 2009; 2013; Ozgen, 2013;
Schliemann & Carraher, 2002; Umay, 1996; Yildirnm, 2011). Apart from these, Schliemann and Carraher
(2002) consider relating mathematics to real life as an essential condition for an effective curriculum,
Umay (1996) says that routine and isolated learning environments prevents students from reaching the
desired level of success, and more importantly, leads to the development of prejudiced individuals
against mathematics. Given the abstract nature of mathematics in particular, it becomes compulsory to
associate mathematics with real life since students can make meaning only by relating abstract
representations of mathematics with real life (Erdem, 2015). In this context, it is necessary to design
mathematics teaching environments in this direction and in relation to real life. The environments
designed in this way will contribute to a more comfortable and more meaningful learning of
mathematics for students.

Another important result obtained from the SOF used as a data collection tool in the study was
related to problem solving and mathematical thinking skills. Prospective teachers most frequently stated
that the use of mathematics course improved their problem-solving and mathematical thinking skills.
This is very important in terms of educating qualified prospective teachers. Problem solving is now
considered to be the most important cognitive activity (Jonassen, 2000), and problem solving process
enhances development of many skills such as using mathematical knowledge, hypothesizing and testing,
controlling/verifying the accuracy of the result obtained, critical thinking, producing new solution ways,
inductive/deductive thinking, abstraction and persuasion (MEB, 2013). Hence, it was found that the use
of mathematics course had different positive effects besides the hypotheses developed for the study
regarding prospective teachers.

The attitudes and beliefs of the prospective teachers who are unaware of the relation of
mathematics to real life will undoubtedly affect their learning environments negatively and it will cause
them to educate students who do not have sufficient knowledge and skill to relate mathematics with
real life. Therefore, it is very important to develop the knowledge and skills of prospective teachers in
order to train students who have succeeded in relating mathematics learned in school with daily life. In
this context, it is suggested to add new and different courses for relating mathematics with real life in
teacher training programs as elective courses. In these courses, providing knowledge and skills for
prospective teachers can be achieved in issues such as the use of mathematics and skills, mathematical
practices, mathematical modelling and model eliciting activities, mathematical literacy and its place in
the curriculum.

This study was developed in relation to an elective course in which prospective teachers learn how
and where to use mathematics in life situations, how to develop mathematical skills in related
processes, and how to relate mathematics to real life. Although the outputs of the course are very
important in the context of cognitive and affective characteristics of the prospective teachers, this study
is only limited to attitudes and beliefs of affective traits. Therefore, in future studies could focus on this
subject by observing the effects of similar courses which are planned to be included in undergraduate
curriculum, and the obtained results can be examined focusing on cognitive learning such as relational
understanding and operational understanding.

This study is limited to an application period of 14 weeks and 40 prospective teachers. In different
studies on the subject, the effects of different types of real life oriented practices on attitudes and
beliefs towards mathematics can be investigated. In addition, the number of national studies on using
mathematics is quite limited. In this context, it is thought that the studies to be carried out on the
subject will contribute to the literature..
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Tiirkge Siiriim

Girig

Matematigi kullanma kavrami; 6grencinin ger¢cek yasamda veya okul ortaminda karsilastigl, daha
onceden alisik olmadigl tiirden problem durumlarinda; matematiksel kavram, islem ve prosedirleri,
problemle iliskilendirerek uygun bicimde kullanma siireci olarak tanimlanabilir. Baki (2018, p.94),
matematigi kullanma sireglerinin temelde matematigi kendi icinde anlamak ve anlamlandirabilmek veya
yasamda karsilasilan problemleri ¢6zebilmek olmak lizere iki farkli gayeye hizmet ettigini ve matematigi
kullanma siireglerinde ihtiya¢ duyulan temel becerilerin problem ¢6zme, muhakeme, iletisim, tahmin
etme, iliskilendirme ve zihinden islem yapma oldugunu ifade etmektedir. Dolayisiyla matematigi
kullanma kavraminin, s6z konusu becerilerle ve problem ¢dzme siregleriyle yakindan iliskili oldugu
sodylenebilir. Son ylizyilin gerektirdigi énemli becerilerden biri olan matematigi kullanma, gerek ulusal
gerekse uluslararasi 6gretim programlarinda, okullarda ydritilen matematik 6gretimi faaliyetlerinin
merkezinde yer almaktadir ve okul matematiginin temel gayesi, 6grencilerin matematigi yasamlariyla
iliskilendirerek etkili bicimde kullanabilmeleri olarak ifade edilmektedir (National Council of Teachers of
Mathematics [NCTM], p.4; Milli Egitim Bakanhg [MEB], 2018, p.11). SOzl edilen 6neminin yaninda,
yapilan uluslararasi galismalar Tirkiye’deki 6grencilerin matematigi gercek yasamla iliskilendirerek
kullanabilme konusunda beklenen diizeyin altinda olduklarini gostermektedir. Bu ¢alismalara 6rnek
olarak PISA (Programme for International Student Assessment) ve TIMSS (Trends in International
Mathematics and Science Study) projeleri gosterilebilir. PISA, Organization for Economic Co-Operation
and Development-OECD tarafindan diizenlenen diinyanin en biyilk egitim arastirmalarindan biridir ve
bu projede zorunlu egitimin sonuna gelen 15 yas grubu 6grencilerin, 6grendiklerini okulda ve okul disi
yasamlarinda karsilastiklari problemlerin ¢6zimiinde kullanabilme yeterlikleri degerlendirilmektedir
(OECD, 2016). 2015 yilinda yapilan PISA sinavi sonuglarina gore Tirkiye, arastirmaya katilan 72 (lke
arasinda ancak 50. sirada (MEB, 2015) yer alabilmistir. TIMSS ise, IEA'nin (International Association for
the Evaluation of Educational Achievement), 4 ve 8. sinif diizeyindeki 6grencilerin matematik ve fen
bilimleri alanlarinda kazandiklari bilgi ve becerilerinin degerlendiriimesine yonelik bir tarama
arastirmasidir. TIMSS sinavlarinin odaklandigl temel beceriler bilme (% 35.00), uygulama (% 40.00) ve
muhakeme (% 25.00) olarak ifade edilmekte, s6z konusu becerilerin gbézlenebilmesine yonelik olarak
gercek yasam senaryolari igeren problem durumlari kullaniimaktadir (MEB, 2016). Dolayisiyla TIMSS
sinavlarinda da, % 40.00 agirlikh olarak 6grencilerin matematigi gercek yasam durumlarinda
kullanabilme becerilerinin degerlendirildigi sdylenebilir. TIMSS sonuglarina bakildiginda ise Turkiye’deki
o6grencilerin 4 ve 8. sinif seviyeleri i¢in, arastirmaya katilan 49 (lke arasinda sirasiyla ancak 36 ve 24.
siralarda yer alabildikleri gorilmektedir (MEB, 2016).

PISA ve TIMSS disinda matematigi kullanma becerisine yonelik olarak alanyazinda yer alan farkl
calisma sonuglari da benzer sekilde llkemizdeki 6grencilerin s6z konusu siireclerde beklenen diizeyin
altinda performans gosterdiklerini ortaya koymaktadir. S6z konusu calismalar, sinirli sayida olmakla
birlikte Yavuz Mumcu (2011, 2018), Yavuz Mumcu ve Cansiz Aktas (2016) ve Ozgen (2013) calismalari bu
kapsamda degerlendirilebilir. Yavuz Mumcu (2011, 2016) calismalarinda, sirasiyla on ikinci sinif
ogrencilerinin ve matematik boliminde 6grenim goérmekte olan lisans 6grencilerinin matematigi
kullanma becerileri arastirilmistir. S6z konusu calismalarda yer alan 6grencilerin ¢cogunlugunun gercek
yasam problemlerinin ¢6ziimiinde matematigi kullanma becerilerini yeterli diizeyde kullanamadiklari
gorulmistir. Bunun disinda, Yavuz Mumcu (2018) calismasi ise matematik bolimi son sinifta 6grenim
gormekte olup pedagojik formasyon programina kayith Ogrencilerle (6gretmen adaylariyla)
ylratilmistir. Bu galisma sonucunda, 6gretmen adaylarinin matematigi gergcek yasam igin kaginilmaz
bir arag¢ olarak gordukleri fakat okullarda 6grendikleri matematik ile gercek yasamda kullandiklar
matematigi birbiri ile iliskilendirmede giiglik yasadiklar ifade edilmistir. Konu ile ilgili olarak Ozgen
(2013) ise 0gretmen adaylarinin matematigi ginlik yasamla iliskilendirme becerilerini rutin olmayan
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problemler baglaminda incelemis ve sz konusu siireglerde 6gretmen adaylarinin oldukga dislk
performans gosterdiklerini ortaya koymustur. Dolayisiyla Tiirkiye’deki 6grenci ve 6gretmen adaylarinin
okullarda 6grendigi matematigi yasamlariyla iliskilendirme ve gerektigi durumlarda kullanabilme
noktasinda sikintilari oldugu soylenebilir.

Yukarida ifade edilen durumun nedenlerine yénelik olarak Koca, Sen ve ilhan (2002), yaptiklari
degerlendirme galismasinda tlkemizde matematik derslerinde gilinlik hayattan kullanimin diger tlkelere
gore ortalamanin altinda kaldigini belirlemislerdir. Civelek, Meder, Tlizen ve Aycan (2003) ise matematik
ogretiminde karsilasilan aksakliklara iliskin yapmis olduklari arastirma sonucunda, 06grencilerin
matematigi sadece ders olarak dislinmekte olduklarini ve gilinlik hayatta matematigi nasil
kullanacaklarini bilmediklerini ortaya koymuslardir. Ubuz (2002) ise matematik Ogretmenleri ve
O0gretmen adaylarinin, lise miifredatiyla ilgili olarak matematigin giinlik hayatta kullanimina yoénelik bir
dersin eksikligini hissettiklerini belirtmektedir. Dolayisiyla s6z konusu calismalarin sonuglarina bagh
olarak, okullarda gercgeklestirilen 6gretim faaliyetlerinde matematigin gercek yasamla olan iliskisine
yeterli derecede yer verilmeyisinin, 6grencilerin matematigi kullanma performanslarini olumsuz bicimde
etkiledigi soylenebilir. Okulda matematigin gercek yasamdaki kullanim alanlari ve bigimleri hakkinda
yeterince bilgi sahibi olamayan 6grenciler, matematigi yasamlariyla iliskilendirmekte gigliik cekmekte ve
buna bagl olarak gereksiz bir ders olarak gérebilmektedirler. Bu durum, onlarin hem derse karsi olumsuz
tutum ve inanislar gelistirmesine hem de disik akademik performans gostermelerine neden
olabilmektedir. Zira yapilan galismalar (Biggs & Tang, 2011; Carter & Norwood, 1997; Duman, 2006;
Frank, 1990; Ma, 1997; Peker & Mirasyedioglu, 2003; Senttirk, 2010; Trigwell & Prosser, 1991; Underhill,
1988; Yenilmez & Ozbey, 2006) matematik dersine karsi sahip olunan tutum ve inanislar ile akademik
performans arasinda anlamli iliskiler oldugunu gostermektedir.

Yapilan bilimsel ¢alismalar, 6zel olarak matematigi gergek yasamla iliskilendirme ve buna bagli olarak
kullanma becerisine yeterli diizeyde sahip olamayan Tirkiye’deki 6grencilerin, duyussal anlamda da,
matematik dersine karsi genel olarak olumsuz tutum ve inaniglara sahip olduklarini géstermektedir.
Konu ile ilgili olarak yuritilmis olan en kapsamli ¢alismalardan PISA (2012) sonuglarina gore,
Tarkiye'deki 6grencilerin % 38.30°’U matematik dersine ¢alissa da ¢alismasa da bu dersten basarisiz
olacaklarina inanmaktadir. S6z konusu ¢alismada yer alan 6grencilerin % 67.70’i matematik derslerinin
zor olacagindan endise duyduklarini, % 69.40"1 ise matematik dersinden disiik not alacagl endisesi
tasidiklarini ifade etmislerdir. Ayni arastirma sonuglarina gore, 6grencilerin biyik bir bolimi matematik
dersine karsi orta dizeyde kaygi ve endise tasimaktadir (MEB, 2015). Tirkiye’deki 6gretmen, 6gretmen
adaylari ve o6grencilerin matematige yonelik inanglari ile ilgili olarak yiritilen arastirmalar (Civelek,
2003; Cite in: Giilten, ligar & Giilten’, 2009; Paksu, 2008; Yavuz Mumcu, 2018) ise 6gretmenlerin,
matematigin yasami kolaylastiran bir ara¢ oldugu fikrine katilmadiklarini, 6gretmen adaylarinin
matematigin glinlik yasamda sadece dort islem icin kullanildigini, bunun disinda matematigin yasamda
cok fazla kullanilmadigini dislindiklerini, 6grencilerin ise matematigi, sadece Universite sinavinda iyi bir
Universiteye yerlesmek icin gerekli olan bir ders olarak gordiklerini ortaya koymaktadir. Bu noktada,
Tirkiye adina sahip olunan olumsuz tablonun, ¢agin gerektirdigi matematiksel bilgi ve donanima sahip
ogrencilerin yetistirilmesi anlaminda iyilestirilmesi gerektigi dusiinilmektedir. Bu hedefe ulasiimasi igin
oncelikle gelecegin 6grencilerini yetistirecek olan bugiliniin 6gretmen adaylarinin, matematigi gercek
yasamla iliskili olarak anlayabilmeleri ve bu baglamda matematige deger vermeleri, gercek yasam
problemlerinin ¢6ziimiinde matematigi etkili bir arag olarak kullanabilmeleri ve matematik ve matematik
6gretimine yonelik gelenek¢i olamayan bir bakis agisina sahip olmalari gerekmektedir. Tum bu amaglarla
tasarlanmis olan “matematigi kullanma” dersinin, 6gretmen adaylarinin matematige karsi tutum ve
inanislarini pozitif yénde ve anlaml olgide etkileyecegi diisinilmektedir.
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Calismanin Amaci

Bu calismanin amaci, se¢meli bir ders olarak tasarlanmis olan matematigi kullanma dersinin,
O0gretmen adaylarinin matematige yonelik tutumlarina ve matematigin dogasi, 6gretimi ve 6grenimi
hakkindaki inaniglarina olan etkisini inceleyerek 6gretmen adaylarinin s6z konusu derse yonelik
gorislerinin ortaya ¢ikarilmasidir. Calismanin alt problemleri asagidaki gibi ifade edilebilir:

e Matematigi kullanma dersinin 6gretmen adaylarinin matematige yonelik tutumlari ile matematigin
dogasi, 6gretimi ve 6grenimi hakkindaki inanislari Gzerinde anlamli bir etkisi var midir?

e Matematigi kullanma dersinin 6gretmen adaylarinin matematige yonelik tutumlari ile matematigin
dogasi, 6gretimi ve 6grenimi hakkindaki inanislari izerindeki etkisi genel akademik not ortalamasi
degiskenine gore anlamh bicimde farklilasmakta midir?

e Ogretmen adaylarinin matematigi kullanma dersinin kendilerine olan katkilarina yénelik genel
gorisleri nelerdir?

Yontem
Arastirmanin Deseni

Bu arastirmanin problemlerine yanit verebilmek amaciyla karma desenden yararlaniimis ve hem nicel
hem de nitel arastirma yontemleri bir arada kullanilmigtir. Arastirma, karma arastirma desenlerinden
Karma Gomulu Deneysel Desenle yuratiilmustir. Creswell (2012) karma gomulla deseni, nicel ve nitel
verilerin ayni anda veya sirasiyla toplandigi ve bir veri setinin digerini destekleyici bir rol oynadigi
arastirma tasarimi olarak tanimlamaktadir. ikinci veri seti genellikle, 6nceki veri setinin desteklenmesi
icin toplanmaktadir. iki tip gdmiilii desenden, mevcut galisma igin “gdmiilii deneysel desen” segcilmistir.
Bu desende, nitel veriler deneysel bir yonteme (gercek veya yari deneysel) gomaliudir. Buna gore,
deneysel bir ortamda elde edilen nicel veriler nitel verilerle desteklenmektedir (Creswell & PlanoClark,
2011).

Bu arastirmanin nicel verileri, matematigi kullanma dersinin 6gretmen adaylarinin matematige
yonelik tutum ve inanislari Gzerindeki etkilerini gdzlemlemek amaciyla deneme 0&ncesi deneysel
desenlerden tek grup 6n test-son test modeli kullanilarak elde edilmistir (Bastlirk, 2009). Nitel verilerin
elde edilmesinde ise 6grenci goris formu kullaniimistir.

Calisma Grubu

Calisma grubunu, Tirkiye’deki bir devlet tiniversitesinin matematik 6gretmenligi programi ikinci sinif
ogrencilerinden matematigi kullanma segcmeli dersini alan 40 6gretmen aday! olusturmaktadir. Calisma
grubunun belirlenmesinde, amagsal 6rnekleme yontemlerinden 6lgilit 6rnekleme yontemi kullaniimistir
(Patton, 1990). Olgiit 6rnekleme ydntemindeki temel anlayis, énceden belirlenmis bir dizi 6lgiiti
karsilayan bitin durumlarin galisiimasidir. S6zii edilen Olgiit ya da Olgitler arastirmaci tarafindan
olusturulabilir ya da daha 6nceden hazirlanmis bir olglt listesi kullanilabilir. Bu ¢alismadaki olgitler,
arastirmaya katilan 6gretmen adaylarinin matematigi kullanma dersini almakta olmalaridir. Calisma
grubunda yer alan 6gretmen adaylarinin 35’i (% 87.50) kiz, 5’i (% 12.50) erkektir. Genel akademik not
ortalamasi degiskenine gore ise 16’sinin (% 40.00) akademik not ortalamasi 3.00-4.00 araliginda,
24’Unln (% 60.00) akademik not ortalamasi ise 2.00-2.99 araligindadir. Bu siniflandirma yapilirken, ilgili
Universitede uygulanmakta olan Egitim-Ogretim ve Sinav Yonetmeligi (2017) dikkate alinmistir.

Veri Toplama Araglari

Calismada, 6n test ve son test olarak Duatepe ve Cilesiz (1999) tarafindan gelistirilmis olan
Matematik Tutum Olcegi (MTO) ile Kayan, Haser ve Bostan (2013) tarafindan gelistirilmis olan
Matematik Ogretimi ve Ogrenimine iliskin inanislar Olgegi (MiO) kullanilmistir. Bunun disinda, calismada
6gretmen adaylarinin  Matematigi Kullanma dersine yonelik gorislerini  belirlemek amaciyla
arastirmacilar tarafindan gelistirilmis olan Ogrenci Gériis Formu (OGF) kullanilmistir. OGF, Matematigi
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kullanma dersinin bir 6gretmen adayi olarak size ne gibi katkilari olduguna yénelik genel diisiincelerinizi
ifade ediniz seklinde bir adet agik uglu sorudan olusmaktadir. Ogretmen adaylarinin genel akademik not
ortalamalari ise 6grenim gordukleri birimden temin edilmistir.

Matematik Tutum Olgegi: Duatepe ve Cilesiz (1999) tarafindan gelistirilmis olan 5’li Likert tipindeki
MTO, toplamda 38 maddeden ve dért alt boyuttan olusmaktadir. ilgi/sevgi alt boyutu 14, Korku/giiven
alt boyutu 8, Meslek ve 6nemlilik alt boyutu 8 ve Zevk alt boyutu 8 maddeden olusmaktadir. Olgekten
alinabilecek en ylksek puan 190 (38 x5), en dislik puan ise 38 (38x1)’dir. Alt boyutlardan alinabilecek en
ylksek puanlar sirasiyla 70 (14x5), ve 40 (8x5); en dislik puanlar ise 14 (14x1) ve 8 (8x1)’dir. S6z konusu
Olgekten ve alt boyutlarindan alinabilecek puanlar, bir cizelge lzerinde gosterilecek olunursa 6lgek
toplam puan ortalamasinin 114 puan oldugu ve alt boyutlarin puan ortalamalarinin ise sirasiyla 42 ve 24
oldugu gorilmektedir (Sekil 1).

2 3 4 5

| 1 1 J

1
|
38 76 114 152 190 (Olcegin Toplam Puan Dagilimi)
14 28 42 56 70 (ligi/Sevgi Alt Boyutunun Toplam Puan Dagilimi)
8 16 24 32 40 (Korku/Given Alt Boyutunun Toplam Puan Dagilimi)
8 16 24 32 40 (Meslek/Onemlilik Alt Boyutunun Toplam Puan Dagilimi)
8 16 24 32 40 (Zevk Alt Boyutunun Toplam Puan Dagihimi)

Sekil 1. Matematik tutum 6lgedi puan dagihmi.

Matematigin Dogasi, Ogretimi Ve Ogrenimine Yénelik Inanislar Olgegi: Kayan, Haser ve Bostan
(2013) tarafindan gelistirilmis olan 5’li Likert tipindeki MiO ise, 26 maddeden olusmaktadir ve matematik
ogretimi ve 6grenimine iliskin inanislari geleneksel inanislar ve yapilandirmaci inanislar olarak iki alt
boyutta ele almaktadir. Geleneksel inanislar boyutunda 6, yapilandirmaci inanislar boyutunda ise 20
madde yer almaktadir. Olcekten alinabilecek en yiiksek puan 130 (26x5), en disiik puan ise 26
(26x1)’dir. Geleneksel inanislar boyutunda, 6lgekten alinabilecek en yiiksek puan 30 (6x5) en dislk puan
ise 6 (6x1)’dir. Yapilandirmaci inanislar boyutunda ise 6lgekten alinabilecek en yuksek puan 100 (20x5)
en disiik puan ise 20 (20x1)’'dir. S6z konusu Olgekten ve alt boyutlarindan alinabilecek puanlar bir gizelge
lizerinde gosterilecek olunursa geleneksel inanislar alt boyutunun olgek puan ortalamasinin 18,
yapilandirmaci inanislar boyutunun 6lgcek puan ortalamasinin ise 60 oldugu goriilmektedir (Sekil 2).

1 2 i 4 5

L1 I I |

26 52 78 104 130 (Olcegin Toplam Puan Dagilini)
& 12 18 24 30 ([Geleneksel inamislar Alt Boyutunun Toplam Puan Dagilimi)

20 40 &0 B0 100 [Yaplandirmac: inamslar Alt Boyutunun Toplam Puan Dagilimi)

Sekil 2. Matematigin dogasi, 6gretimi ve égrenimine iliskin inanislar élgegi puan dagihmi.

Calismada kullanilan veri toplama araglarinin givenirligine iliskin veriler Tablo 1’de verilmistir. S6z
konusu tabloda, sirasiyla MiO ve MTO icin bu calismada hesaplanan giivenirlik katsayilari ile sz konusu
o6lceklerin orijinal formlarinda elde edilen glivenirlik degerleri alt alta verilmistir.

MTO ve MIO icin orijinal ¢alismalarda &lgek giivenirligi sirasiyla madde-toplam puan korelasyon
katsayilari ve Cronbach (a) degerleri hesaplanarak belirlenmistir. Bu calismada kullanilan MiO ve MTO
icin ise glivenirlik belirleme yontemi olarak Cronbach (a) degerleri kullaniimistir. Tablo 1’deki verilere
gore ¢alismada kullanilan MTO ve MO igin elde edilen verilerin oldukga giivenilir oldugu (Kayis, 2018)
kabul edilmistir.
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Tablo 1.
MTO ve MiO Giivenirlik Katsayilari.

Olgek Tiirii Geleneksel inanislar Yapilandirmaci inanislar oG
Mi0O .64 .84 .73
00 .73 .83 .82

ilgi/Sevgi Korku/Giiven Meslek/Onemlilik Zevk 66
MTO .90 .81 74 72 .94
00 .82 .95 .98 .96 .96

00: Orijinal Olcek, OG: Olgegin Geneli

islem

Matematigi kullanma dersi ¢alisma grubunda yer alan 6gretmen adaylarinin haftada 3 saat olarak
gordikleri bir segcmeli derstir. Bu ders kapsaminda 6gretmen adaylari dérder kisilik gruplara ayrilmistir.
Her gruptan, dersi veren oOgretim elemaninin daha o6nceden belirlemis oldugu ginlik yasam
problemlerinden ikisini ¢ozmeleri ve benzer problemleri kendilerinin kurmalari istenmistir. Buna gore
her hafta sorumlu olan grup, oncelikle, daha 6nceden siniftaki diger 6gretmen adaylarina dagitmis
olduklari problemleri, gercek yasam ortamina tasiyarak sinifta ¢ézmislerdir. Coziilecek problemlerin
daha 6nceden 6gretmen adaylarina dagitilmasinin nedeni, s6z konusu problemler igin 6gretmen
adaylarina kendi ¢oziimlerini olusturma firsati verilmesidir. Her hafta ele alinan problem durumlari,
gruplar tarafindan sinif ortaminda canlandirilmis, sinif ortaminda canlandiriimasi mimkin olmayan
durumlar iginse 6gretmen adaylarinin problem durumunu canlandirdiklari ortamlarda ¢ekmis olduklari
videolar diger 6grencilerle paylasiimistir. Bunun disinda, problemlerde yer alan soyut ve karmasik
durumlar, 6gretmen adaylari tarafindan miimkiin oldugunca somut hale getiriimeye ¢alisilmis, bunun
icin farkli materyaller ve yontemler bir arada kullanilmistir. Problemlerin ¢6zimi yapildiktan sonra grup
disinda kalan 6gretmen adaylari, kendi ¢6ziimlerini grup lyeleri ve sinif ile paylasmis ve farkl ¢éziimlerin
problem durumu igin etkililigi tartisiimistir. Buraya kadar sozi edilen siireg, dersin ilk bolimini
olusturmaktadir. Dersin ikinci béliminde ise grup Uyeleri ¢cézmis olduklari problemlere benzer olarak
kurmus olduklari problemleri diger 6gretmen adaylarina dagitarak ¢ézmelerini istemislerdir. S6z konusu
¢ozimler, dersi veren 0Ogretim elemani tarafindan ders igin 6grenci basarisi degerlendirme
yontemlerinden biri olarak kullaniimistir. Ders kapsaminda ¢6ziilen problemlerin olusturulmasinda ilgili
literatUr ile birlikte PISA matematik sorulari ve Yavuz Mumcu (2011, 2016) ¢alismalarindan
yararlanilmistir. Ders kapsaminda ele alinan problem durumlarindan biri asagida verilmektedir.

g - S Kagepe
{ e c, Yen'kidyagran taskul yatinlarrd:k 7 kasaba arasnds yokan veyolan
1 45 vl sz (d)gds-ermeicedic
o  Tatsim nerbedh Bir pokedavnpe eraban: akeimie doanedan dnce bu solakan
u : §
o Chiy O bir ez geyrais olmabdie3a anabaicn en uypua ksa) rotay buun.
"/ My ek . 355 g2 1 wErfitndanscoameydana geenselinzararanubeltlens) fosre girevivie
v e A 2 > 6 2”0 ¢ i tetigine Tacsirncen haskem Besitanta bilincektitieiici en wpn retane
: ¥y yolunnlugerubaing.
N beyoflog - % 5
[ ~ LY ?z?cﬂed:r ; Honst Gt okduq undan
1 glatlte v

[re

v
Lea Mixdaws

T &,‘,G, AU G > BB G~ i

Asagdaki diyagram Oldham yaknlanndaki 8 kasaba arasmdaki yollan ve tkn
yollann uzunhuklanmn: (mil) gostermektedir. Royton merkezli bir polis devriye =TV
arabasy; Royton'a donmeden dnce, bu sokaklan en az bir kez gegmis olmabdir

Bu araba igin en uygun (kisa) rotay buhunuz

Sekll 3. Grup yeleri tarafindan ¢dziilmiis problem Sekil 4. Grup tyeleri tarafindan kurulmus benzer problemin ¢éziimii

Yukaridaki (Sekil 3) gercek yasam problemi, matematigi kullanma dersinde oncelikle grup Gyeleri
tarafindan, Euler’in, diizlemde birbirine diigiimlerle bagl baglarin olusturdugu aglarla ilgili olarak ortaya
koydugu cebirsel yapidan yararlanilarak ¢6zllmustir. Buna gore, yukaridaki sekilde her bir sokaktan
yalnizca bir kez gegmek kosulu ile baslanilan noktaya geri gelinip gelinemeyecegi belirlenebilmektedir.
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Grup Uyelerinin kurmus olduklari problem ve bu problem igin 6gretmen adaylarindan birinin 6rnek
¢6zimi Sekil 4’'te gosterilmektedir.

Calisma kapsaminda, 2017-2018 Egitim- Ogretim yili giiz déneminde matematigi kullanma dersini
alan 6gretmen adaylarina ders dncesinde veri toplama araglari 6n test olarak uygulanmistir. 14 hafta
siiren ders slrecinde tiim 6gretmen adaylarinin her hafta derse devam etmeleri saglanmaya calisiimistir.
Donem sonunda ise ayni veri toplama araglari son test olarak uygulanarak, 6gretmen adaylarinin
matematige karsi tutum ve matematigin 6gretimi ve 6grenimi hakkindaki inanislarinda anlamli farkliliklar
ortaya c¢ikip cikmadigi tespit edilmeye ¢alisiimistir.

Verilerin Analizi

Calismadan elde edilen verilerin analizinde SPSS 24.0 programi kullaniimistir. On test ve son test
sonuglarinin karsilastirilabilmesi icin 6éncelikle MTO ve Mi0’den elde edilen verilerin normal dagilim
gosterip gostermedikleri arastirilmistir. Uygulanan Kolmogorov-Smirnov testi sonucu, MTO ve Mi0O
verilerinin normal dagilim goésterdigi (p>.05) gériilmistir. Ogretmen adaylarinin 6n test ve son test
sonuglarinin karsilastirilmasinda bagimh gruplar t-testi kullanilmistir. Ayrica, ylratilen uygulamalarin
bagimli degisken lizerindeki etkisinin daha belirgin hale getirilerek yorumlanabilmesi icin etki byukliGgu
( n2 ) degerleri hesaplanmistir (Blyukoztirk, 2008, p.69). Etki blytikluglu degerlerinin yorumlanmasinda
.01, .06 ve .14 referans noktalari olarak alinmig ve sirasiyla kiiglk, orta ve biiylik olarak tanimlanmistir
(Gren, Salkind & Akey, 2000, p.159; K6klii, Biyikoztiirk & Bokeoglu, 2006, pp.171-172).

OGF'den elde edilen verilerin analizinde ise yazih veya gérsel dokiimanlarin derinlemesine
calisiilmasina yardimci olan (Patton, 2002) icerik analizi tekniginden yararlaniimistir. Bu siirecte, ncelikle
dgretmen adaylarinin yanitlart 01, 02, .. seklinde kodlanmistir. incelenen vyanitlarin, Miles ve
Huberman’in (1994), verilerin azaltiimasi, ham verinin 6énemli kisimlarinin sec¢imi, belirli noktalara
odaklasma, basitlestirme, Ozetleme ve donistirme ilkelerinden yararlanilarak Bireysel Katkilar ve
Mesleki Katkilar olmak Gizere iki farkli tema altinda toplanabilecegine karar verilmistir. Temalara karar
verdikten sonra ise ayni tema altinda yer alacak yanitlar kendi icerisinde tekrar icerik analizine tabi
tutulmus ve farkh kategoriler altinda siniflandiriimiglardir. Buna gore, Bireysel Katkilar temasi altindaki
yanitlar Matematigin yasamla iliskisine yonelik katkilar, Problem ¢6zme becerisine yonelik katkilar,
Matematiksel diisinme becerisine yonelik katkilar, Matematik algisina yonelik katkilar ve Oz-yeterlik
algisina yonelik katkilar olmak tzere 5 farkli, Mesleki Katkilar temasi altindaki yanitlar ise Pedagojik
yonden katkilar ve Duyussal yonden katkilar olmak (zere 2 farkh kategori altinda toplanmistir.
Kategorilerin isimlerine karar verirken arastirmayi yiriten yazarlar ile birlikte matematik egitimi
alaninda uzman bir 6gretim Uyesinin daha fikirlerine basvurulmustur. Bu siliregten sonra 6gretmen
adaylarinin yanitlarinin hangi tema ve kategori altinda yer alacagina karar verirken ise ¢ 6gretim
lyesinin fikirleri icin uyusma ytzdeleri hesaplanmistir. Bunun icin Miles ve Huberman’in (1994) énerdigi
uyusum yizdesi icin Glvenirlik=(Goéris Birligi)/(Goris Birligi + Goras Ayriligl) hesabi kullanilmistir. Bu
siirecte, Ogretim (yeleri tarafindan ayni kodun kullanildigi durumlar goris birligi, farkli kodun
kullandiklari durumlar ise goris ayriligl olarak kabul edilmistir. Daha sonra, arastirmacilarin yaptigl
kodlamalar karsilastirilmistir. Yapilan hesaplamalar sonucunda farkl kategoriler icin hesaplanan uyusum
ylizdelerinin ortalamasi .89 olarak hesaplanmistir. S6z konusu degerin % 70.00’in Uzerinde olmasi
nedeniyle (Miles & Huberman, 1994) giivenilir olduguna karar verilmistir. Sonraki asamada 6gretmen
adaylarinin yanitlar belirlenen temalar ve kategoriler igin hesaplanan frekans (f) ve toplam frekans (tf)
degerleri ile ifade edilerek yorumlanmistir. Verilerin yorumlanmasinda frekans degerlerinin kullanilmasi,
nitel veriler icin sistematik yaklasimlara olanak sagladigindan Miles ve Huberman (1994) tarafindan
onerilmektedir. Bu duruma bagh olarak calismada kullanilmistir. Burada frekans, 6gretmen adaylari
tarafindan kullanilan ifadelerin sikhgini, toplam frekans ise her bir kategoride yer alan ifadelerin toplam
frekansini gostermektedir. S6z konusu sirecte birka¢ tane farkl ifadenin tek bir 6gretmen adayi
tarafindan kullanilmis olma ihtimali bulundugundan, 6gretmen adaylari tarafindan kullanilan ifadeler
sadece frekans degerleri ile ifade edilerek yorumlanmustir.
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Bulgular

Birinci Alt Probleme Yonelik Elde Edilen Bulgular

Calismada dgretmen adaylarina 6n test ve son test olarak uygulanan MTO’den elde edilen puanlarin
karsilastirilmasinda kullanilan bagimh gruplar t testi sonuglari Tablo 2’de verilmektedir.

Tablo 2.

MTO icin Uygulanan Ba§imli Gruplar T-Testi Sonuclari.

ilgi/Sevgi N X ss t p n’
On test 40 52.90 8.86 -1.44 .16 .05
Son test 55.07 8.73

Korku/Gliven

On test 40 34.90 6.37 -2.35 .02* 12
Son test 37.45 5.65

Meslek/Onemlilik

On test 40 35.10 2.99 .16 .88 .00
Son test 35.00 4.54

Zevk

On test 40 27.97 5.18 -3.73 .00* .26
Son test 30.60 4.87

Toplam

On test 40 150.87 20.64 -2.12 .04* .10
Son test 158.12 20.98

Tablo 2'de yer alan verilere gore, 6gretmen adaylarinin matematige yonelik toplam tutum
puanlarinda son test lehine istatistiksel olarak anlamli bir farklilik oldugu gorilmektedir (tso = -2.12,
p<.05). MTO’niin alt faktorleri gz dniine alindiginda ise hemen hemen tiim alt faktér puanlarinda bir
artis olmakla birlikte, korku/given (tsg = -2.35, p<.05) ve zevk (tsq = -3.73, p<.05) alt faktér puanlarindaki
artisin anlamh dizeyde oldugu gorilmektedir. Bu verilere dayanarak, matematigi kullanma dersinin
6gretmen adaylarinin matematige yonelik tutumlari Gizerinde anlamh ve pozitif bir etkiye sahip oldugu
soylenebilir. S6z konusu etkinin blyukligiine (n2) yonelik olarak gergeklestirilen analizler neticesinde ise
s6z konusu degerler 6lgegin genelinde n2 = .10; korku/gliven boyutunda n2 = .12; meslek/6nemlilik
boyutunda n2 = .00 ve zevk boyutunda ise n2 = .26 olarak hesaplanmistir. Dolayisiyla matematigi
kullanma dersinin 6gretmen adaylarinin matematigi yonelik genel tutumlarinda ve ilgi/sevgi boyutunda
yer alan tutumlarinda orta blyuklikte bir etkiye, korku/glven ile zevk boyutundaki tutumlarinda ise
yliksek bir etkiye sahip oldugu séylenebilir.

Ayrica, 6gretmen adaylarinin MTO’ niin geneli icin aldiklari puanlarin aritmetik ortalamasinin (6n test
x=150.87) ve son test x=158.12) 6lcegin genel ortalamasindan (114) yiksek oldugu gorilmiistir. Benzer
sekilde, ilgi/Sevgi alt boyutunda hesaplanan ortalama &lcek puanlarinin (6n test x=52.90 ve son test
x=55.07) ilgili alt boyut puan ortalamasindan (42), Korku/Guven alt boyutunda hesaplanan ortalama
olgek puanlarinin (6n test x=34.90 ve son test x=37.45) ilgili alt boyut puan ortalamasindan (24),
Meslek/Onemlilik alt boyutunda hesaplanan ortalama 6lgcek puanlarinin (6n test x=35.10 ve son test
x=35.00) ilgili alt boyut puan ortalamasindan (24) ve Zevk alt boyutunda hesaplanan ortalama 6lgek
puanlarinin (6n test x=27.97 ve son test x=30.60) ilgili alt boyut puan ortalamasindan (24) yiiksek oldugu
gorulmistiur. Bu verilere gore, 6gretmen adaylarinin matematige yonelik tutumlarinin élgegin genelinde
ve alt boyutlarinda hem 6n testte hem de son testte ortalama degerlerin lizerinde oldugu soylenebilir.

Calismada dgretmen adaylarina dn test ve son test olarak uygulanan Mi0’den elde edilen puanlarin
karsilastirilmasinda kullanilan bagimli gruplar t testi sonuglari Tablo 3’te verilmektedir.
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Tablo3.

MiO igin Uygulanan Bagimli Gruplar T-Testi Sonuclari.

Yapilandirmaci inanis N X ss t p r]2
On test 40 75.75 12.98 -5.15 .00* 40
Son test 86.75 8.71

Geleneksel inanis

On test 40 20.70 3.63 3.10 .00* .19
Son test 18.32 3.83

Tablo 3’te yer alan verilere gore 6gretmen adaylarinin matematige yénelik geleneksel (t3 = 3.10,
p<.05) ve yapilandirmaci inanislarinda (tss = -5.15, p<.05) anlamh dizeyde farkhlasmalarin meydana
geldigi gorilmektedir. Matematigi kullanma dersinin 6gretmen adaylarinin matematigin o6gretimi ve
o6grenimine iliskin geleneksel inanislarinda 6n test lehine, yapilandirmaci inanislarinda ise son test lehine
anlamli bir etkiye sahip oldugu gorilmektedir.

Dolayisiyla matematigi kullanma dersinin 6gretmen adaylarinin matematige yonelik geleneksel
inaniglari tizerinde negatif, yapilandirmaci inanislari Gzerinde ise pozitif ve anlamli bir etkiye sahip oldugu
soylenebilir. S6z konusu etkinin buytikligiine (n2) yonelik olarak gerceklestirilen analizler neticesinde ise
s6z konusu degerler geleneksel inanislar boyutunda n2 = .19; yapilandirmaci inanislar boyutunda ise n2
= .40 olarak hesaplanmistir. Dolayisiyla matematigi kullanma dersinin 6gretmen adaylarinin matematigin
dogasi, 6gretimi ve 6grenimine iliskin geleneksel inanislarini azaltici ve yapilandirmaci inanislarini artirici
yonde yliksek bir etkiye sahip oldugu séylenebilir.

Ayrica, 6gretmen adaylarinin Mi0’niin geleneksel inanislar alt boyutunda yer alan 6n test (20.70) ve
son test (18.32) ortalama puanlarinin, s6z konusu alt boyuta iliskin 6l¢ek puan ortalamasindan (18) daha
yiiksek oldugu goriilmektedir. Benzer sekilde, 6gretmen adaylarinin MiQ’niin yapilandirmaci inanislar alt
boyutunda yer alan 6n test (75.75) ve son test (86.75) ortalama puanlarinin, s6z konusu alt boyuta iliskin
olgek puan ortalamasindan (60) daha ylksek oldugu gorilmektedir. Bu durum, 6gretmen adaylarinin
genel olarak, geleneksel inanislara nazaran yapilandirmaci inaniglara daha fazla oranda sahip olduklari
biciminde yorumlanabilir.

ikinci Alt Probleme Yonelik Elde Edilen Bulgular

Matematigi kullanma dersinin ¢alismada yer alan 6gretmen adaylarinin matematige yonelik tutum
puanlarinda, (AO) degiskenine gore anlamli bir etkiye sahip olup olmadiginin gézlenebilmesi amaciyla
gerceklestirilen analizler neticesinde Tablo 4’deki veriler elde edilmistir. Tablo 4’te yer alan verilere gore,
Olcegin geneli goz 6nine alindiginda (AO) degiskenine gobre olusturulan gruplarin tutum puanlari
arasinda son test lehine farkhliklarin oldugu fakat bu farkhligin anlamh diizeyde olmadigi (t,; = -1.77,
p>.05; t;s = -1.27, p>.05) goriilmektedir. MTO’niin alt boyutlari s6z konusu oldugunda ise
meslek/6nemlilik alt boyutunda (t,; =.10, p>.05; ti5 = .13, p>.05) her iki grubun tutum puanlarinda 6n
test lehine anlamli diizeyde olmayan farkliliklar bulunmaktadir. Bunun disinda, akademik not ortalamasi
3.00-4.00 araliginda olan 6gretmen adaylarinin korku/given alt boyutunda yer alan tutum puanlari (tys =
-2.56, p<.05) ile akademik not ortalamasi 2.00-2.99 araliginda olan 6gretmen adaylarinin zevk alt
boyutunda yer alan tutum puanlarinda (t,; = -3.49, p<.05) anlamli dizeyde farkliliklar meydana geldigi
goriilmektedir. Dolayisiyla matematigi kullanma dersinin genel olarak 6gretmen adaylarinin matematigi
yonelik tutumlari Gizerinde olumlu bir etkisi oldugu, bununla birlikte (AO) degiskenine gore Ust grupta yer
alan 6gretmen adaylarinin ders sonrasinda matematik konusunda kendilerine daha fazla givendikleri, alt
grupta yer alan 6gretmen adaylarinin ise matematikten daha fazla zevk aldiklari sdylenebilir.

Matematigi kullanma dersinin ¢alismada yer alan 6gretmen adaylarinin matematige ve matematigin
o6grenimi ve 6gretimine iliskin inanislar Gzerindeki etkisinin, genel akademik not ortalamasi degiskenine
gore incelenmesi amaciyla gergeklestirilen analizler neticesinde Tablo 5’'teki veriler elde edilmistir.
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Tablo 4.
Genel Akademik Not Ortalamasi Dediskenine Gére Tutum Olcedinden Elde Edilen Veriler.
Gruplar ilgi/Sevgi N X ss sd t p
3.00-4.00 On test 16 57.06 5.61 15 .05 .96
Son test 16 57.00 5.27
2.00-2.99 On test 24 50.12 9.61 23 -1.54 .14
Son test 24 53.79 10.34
Korku/Gliven
3.00-4.00 On test 16 35.81 4.95 15 -2.56 .02*
Son test 16 38.43 4.17
2.00-2.99 On test 24 34.29 7.20 23 -1.48 .15
Son test 24 36.79 6.46
Meslek/Onemlilik
3.00-4.00 On test 16 35.37 3.13 15 13 .90
Son test 16 35.25 3.73
2.00-2.99 On test 24 3491 2.94 23 .10 .92
Son test 24 34.83 5.07
Zevk
3.00-4.00 On test 16 29.43 4.41 15  -1.57 .14
Son test 16 31.06 3.80
2.00-2.99 On test 24 27.00 5.50 23 -3.49 .00*
Son test 24 30.29 5.53
Olgegin Geneli
3.00-4.00 On test 16 157.68 15.21 15 -1.27 .22
Son test 16 161.75 13.42
2.00-2.99 On test 24 146.33 22.76 23 -1.77 .09
Son test 24 155.70 24.77
Tablo5.
Genel Akademik Not Ortalamasi Dediskenine Gére inanis Olcedinden Elde Edilen Veriler.
Gruplar Geleneksel inaniglar N X Ss sd t p
3.00-4.00 On test 16 21.37 3.40 15 3.45 .00*
Son test 16 17.31 4.20
2.00-2.99 On test 24 20.25 3.79 23 1.31 .20
Son test 24 19.00 3.48
Yapilandirmaci inanislar
3.00-4.00 On test 16 76.43 9.06 15 -4.02 .00*
Son test 16 87.12 10.37
2.00-2.99 On test 24 75.29 15.22 23 -3.58 .00*
Son test 24 86.50 7.63

Tablo 5’teki veriler incelendiginde, genel olarak akademik not ortalamasi degiskenine gore
olusturulan tim gruplar icin geleneksel inanislara iliskin ortalama puan degerlerinin 6n test lehine,
yapilandirmaci inaniglara iliskin ortalama puan degerlerinin ise son test lehine farkhlastigi gorilmektedir.
S6zi edilen farkhihgin anlamhligina yonelik olarak yapilan analizler neticesinde ise yapilandirmaci
inanislar boyutunda her iki grupta (t;5 = -4.02, p<.05; t,3 = -3.58, p<.05) yer alan, geleneksel inanislar alt
boyutunda ise AO’su 3.00-4.00 araliginda olan Ogretmen adaylarinin (t;5 = 3.45, p< .05) inanis
puanlarinin anlamli dizeyde farkhlasmalar oldugu goriilmektedir. Dolayisiyla matematigi kullanma
dersinin her iki grupta yer alan 6gretmen adaylarinin matematigin dogasi, 6gretimi ve 6grenimine
yonelik yapilandirmaci inanislari Gzerinde anlamh diizeyde pozitif, genel akademik not ortalamasi 3.00-
4.00 arasinda olan 6gretmen adaylarinin ise geleneksel inanislari Gizerinde anlamh diizeyde negatif bir
etkisinin oldugu séylenebilir.
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Uglincii Alt Probleme Yonelik Elde Edilen Bulgular

Calismada yer alan 6gretmen adaylari, matematigi kullanma dersinin kendilerine olan katkilarina
yonelik Tablo 6’daki ifadeleri kullanmislardir.

Tablo 6.
Ogrenci Gériis Formu’na Verilen Yanitlar.
Temalar Kategoriler Kullanilan ifade f tf
Bireysel ~ Matematigin Matematigin glinluk hayatta nasil ve nerelerde 11 27
Katkilar  yasamla iliskisine kullanildigini gdrmemi sagladi.
yénelik katkilar Matematigi gercek yasamla iliskilendirmemizi sagladi. 8
Gunluk yasamda karsilastigim ¢ogu olayda gizli bir 8
matematik oldugunu / matematigi ne kadar sik
kullandigimizi fark etmemi sagladi.
Problem ¢6zme Problem ¢6zme becerimi gelistirdi. 4 15
becerisine yonelik Gergek yasam problemlerine (problemlerini) yonelik farkh 8
katkilar bakis agilari gelistirmemizi/ farkli yontemler kullanarak
¢6zmemizi saglad.
Bir problemin tek ¢6ziim yerine birden fazla ¢6zimi 3
olabilecegini fark etmemi sagladi.
Matematiksel Matematiksel distinme kabiliyetimizi gelistirdi /cok 8 11
diisiinme becerisine  boyutlu diisinmemize yardimci oldu.
yénelik katkilar Matematigi anlayarak yorumlayabilme yetenegimin 1
gelismesini sagladi.
Problem kurma deneyimleri hayal giicii ve yaratici 1
glicima gelistirdi.
Problem yazma becerim gelisti. 1
Matematik algisina  Matematigin sadece bir ders olmadigini gosterdi. 1 7
yénelik katkilar Matematige farkh bir bakis agisiyla bakmami sagladi. 6
Oz-yeterlik algisina ~ Problem ¢dzme konusunda korkularimin azalmasini ve 2 2
yénelik katkilar kendime olan gilivenimin artmasini sagladi.
Mesleki  Pedagojik yénden Matematigi ezber ve kaliplarla 6gretmek yerine anlamave 18 72
Katkilar ~ katkilar yorumlamaya agirlk vererek 6gretmemizi sagladi.
Konu /kavramlarin nasil daha iyi/kalici 6gretilecegini 14
o6grendim.
Bilgi aktarma/6gretmenlik deneyimi yasamamizi sagladi. 12
Ogrencilerime matematigi hayatlarinda nasil 11
kullanacaklarini /yasamla iliskilendirmelerini 6gretmemi
sagladi.
Ogrencilerime matematigi gercek yasamla iliskili, problem 11
¢6zme ve matematiksel diisinmeyi temel alan bir
yaklasimla 6gretmeyi 6grendim.
Soyut kavramlari nasil somutlastirabilecegimi 6gretti. 3
Matematik 6gretiminde teknolojiyi nasil kullanabilecegimi 2
o6grendim.
Daha iyi bir 6gretim yapmam icin yaratici fikirler 1
edinmemi sagladi.
Duyussal yénden Ogretmenlik meslegi ile ilgili olarak &zglivenimi artird. 5 15
katkilar Okudugum bolime (meslege) ilgimi artirdi. 3
Matematikten zevk alan 6grenciler yetistirmemi sagladi. 7
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Tablo 6'da yer alan veriler incelendiginde, 6gretmen adaylarinin matematigi kullanma dersinin
kendilerine hem bireysel hem de mesleki anlamda birgok katkisinin oldugunu ifade ettikleri
gorilmektedir. Bireysel katkilarla iliskili olarak 6gretmen adaylari tarafindan en fazla dile getirilen
ifadeler incelendiginde, 0Ogretmen adaylarinin s6z konusu dersin, matematigi gercek yasamla
iliskilendirmelerine yardimci oldugunu (f:27) ve problem ¢6zme becerilerini gelistirdigini (f:15) ifade
ettikleri goriilmektedir. Bunun disinda, 6gretmen adaylari matematigi kullanma dersinin matematiksel
diisinme becerilerine katki sagladigini (f:11) sdylemislerdir. Duyussal anlamda ise 6gretmen adaylari, s6z
konusu dersin matematige olan bakis agilarini degistirdigini (f:7) ve matematige ve problem ¢ézmeye
y6nelik 6z gliven duygularini artirdigini (f:2) ifade etmislerdir.

Mesleki katkilarla ilgili olarak, 6gretmen adaylari tarafindan en fazla oranda dile getirilen ifadeler ise
matematigi kullanma dersinin kendilerinin ders anlatma yontemlerine olan katkilari (f:72) ile ilgilidir.
Pedagojik yonden katkilar kategorisinde en fazla oranda dile getirilen ifadeler sirasiyla dersin ezber
yerine anlama ve yorumlamaya agirlik vererek 6gretim yapmayi sagladigi (f:18) ve konu /kavramlarin
nasil daha iyi/kalici 6gretilecegini 6grenmedir (f:14). Bunun disinda, bazi 6gretmen adaylarinin dersin
ogretmenlik meslegi ile ilgili olarak kendilerinin ilgi (f: 3) ve o6zgliven duygularinin gelisimine (f: 5)
yardimcr oldugunu ifade ettikleri gériilmistiir. OGF’de yer alan bazi ifadeler asagida érnek veri olarak
sunulmaktadir.

“Ders segimi yaparken 0Ozellikle bu dersi segtim. Matematigi yapiyoruz ama nerde kullandigimizi
bilmiyoruz bence bu yilizden de illkemizde matematik ¢d6zme orani disik diye diisliniyorum. Bir
doénem boyunca bu konuyu 6grenmeye calistim ve yol aldigimi dislinliyorum”. (G15)

“Bu ders bana matematigi anlayip yorumlayabilme yetenegi kazandirdi. Co6zdigiimiiz problemlerde
sorunun konuyla temel iligkisini bularak soruyu ¢6ziimleyebilme yetenegimi gelistirdi. Bu dersin her
yonden bana katki sagladigini distintiyorum”.(G27)

“Matematigi kullanma dersi, bireylerin matematik 6gretiminde ezber yerine, yorumlamaya ve
anlamaya yonelik yontemlerle bireyin yasayarak ve deneyerek bilgiye ulasmasi gerektigini bize
Ogretmistir. “Bana balik verme balik tutmayi 6gret” séziiniin uygulanmis halidir. Bu ders sayesinde
matematigi ezber kaliplarinin disinda pekistirerek yasayarak Ogrenciye verilmesi gerektigini
6grendim”. (G3)

“Matematigi kullanma dersi giinliik yasamda karsilasti§imiz problemleri matematikle iliskilendirerek
¢6zmemize katki sagladi. Bu ders benim matematige farkli agilardan bakmama olanak sagladi.
Matematigin sadece formiiller, sayilar vb. ibaret olmadigini aslinda her animizda kullandigimizi
ogretti. Matematik problemlerini gercek yasamla iliskilendirerek anlatirsak eger daha 6gretici daha
dikkat cekici oldugunu disiinmemi sagladi”. (G38)

“Bu ders benim bolimime karsi ilgimi artirdi. Kendimi gelistirmemi sagladi. Alan derslerine gore

daha aktif bir ders oldugu icin beni 6gretmenlige hazirladigini distinliyorum. Sirekli bir aktivitenin

icinde olusumuz ve problem ¢6zme pratikleri kendime ve problem ¢ézmeye yoénelik glvenimi

gelistirdi”. (G22)

G11 ve G27 kodlu 6gretmen adayinin ifadeleri Bireysel Katki temasi altinda, G3 kodlu 6gretmen
adayinin ifadesi Mesleki Katki temasi altinda, G38 ve G22 kodlu 6gretmen adaylarinin ifadeleri ise hem
Bireysel hem de Mesleki Katki temasi altinda kodlanmistir.

Tartisma, Sonug ve Oneriler

Matematigi kullanma dersi grup calismasi yontemi ile islenmis olan seg¢meli bir derstir ve ders
kapsaminda ¢ogu acik uclu olan gercek yasam problemleri sinif ortaminda tartisilarak s6z konusu
problemler igin en etkili ¢c6zim ydntemleri belirlenmeye calisiimistir. Ele alinan problemlerin gogunda
matematiksel modelleme ydnteminden vyararlanilmis ve bunun yaninda farkh yontemlerin neler
olabilecegi tartisiimistir.
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Bu dogrultuda, s6z konusu ders kapsaminda yuritilen etkinliklerle 6gretmen adaylarinin, hem
matematigin yasamdaki kullanim alanlarini gérmeleri ve bu siireglerde yer almalari, hem de problem
¢6zme baglaminda matematiksel becerilerinin gelistiriimesi saglanmaya ¢alisiimistir. Matematiksel
becerilerin gelistirilmesi ile 6gretmen adaylarinin matematige karsi tutum ve 6zgiiven duygularinin, farkli
deneyimlerle ise algl ve bakis acilarinin olumlu yonde degisecegi ongorilmdistir. Zira alanyazinda yer
alan farkh ¢alismalarda (Chan, 2008; Dunlop, 2001; Tanner & Jones, 2002), gercek yasam problemlerinin,
ogrencilerin matematiksel disiinme becerilerini gelistirecegi, bununla birlikte matematigin gergek
hayattaki rolini gérmelerini ve matematige deger vermelerini saglayacagi ifade edilmektedir.

Matematigi kullanma dersinin, gelecegin 6gretmenleri olan 6gretmen adaylarinin matematige olan
bakis agilari, tutum ve inanislari Uzerindeki etkilerini gozlemlemek amaciyla yiritilmis olan bu
¢alismada, matematigi kullanma dersini alan 6gretmen adaylarinin matematige karsi tutumlarinin
anlamh dizeyde ve pozitif yonde farkhlik gosterdigi, 6gretmen adaylarinin ders sonrasinda
matematikten daha fazla zevk aldiklari ve korkularini yenerek kendilerine daha fazla glivendikleri ortaya
ctkmistir. Bu durum, OGF’de elde edilen verilerle de desteklenmistir. Tutum kavrami 6zellikle matematik
egitimi s6z konusu oldugunda oldukg¢a 6nemlidir, zira bircok arastirma 6grencilerin matematige karsi
tutumlarinin matematikteki basarilarini etkiledigine isaret etmektedir (Abebe, 2015; Bloom, 2012; Lim &
Chapman, 2015; Olgiioglu & Cetin, 2016). Reyes (1984) matematige karsi olumlu bir tutum gelistirmeyi,
matematik egitiminin en énemli amaglarindan biri olarak géstermektedir. Bu ¢alismada elde edilen bu
sonugla ilgili olarak alanyazinda yer alan farkl ¢alismalarda da (Fox & Tobin, 1988; Kal, 2013, Lamb &
Daniels, 1992; Saritas, 2002; Verschaffel, de Corte, Lasure, Van Vaerenbergh, Boagerts, & Ratincky,
1999; Yildiz, 1999) gercek yasam problemlerinin matematige yonelik tutumlar Gzerindeki olumlu
etkisinden sb6z edilmektedir. Dolayisiyla elde edilen sonuglarin alanyazinla paralellik gosterdigi
soylenebilir.

Matematigi kullanma dersi sonrasinda, 6gretmen adaylarinin matematige ve problem ¢ézmeye
yonelik olarak kendilerine daha fazla giivendikleri gériilmistiir. OGF verilerine gére ayrica bazi 8gretmen
adaylarinin dersin, 6gretmenlik meslegi ile ilgili olarak da 6zgliven duygularini gelistirdigini ifade ettikleri
gorulmistir. Elde edilen bu sonuglar, alanyazinda yer alan farkli ¢alismalarin sonuglari ile benzerlik
tasimaktadir. Mason ve Scrivani (2004), geleneksel olmayan ve acik uclu sorularla karsilasilan 6grenme
ortamlarinin, 6grencilerin matematikle ilgili olarak kendileri hakkindaki inanglari tGizerinde olumlu bir etki
yarattigini soylemektedir. Diggs (1999), 6grencilerin gercek yasam problemleriyle karsilastiklarinda
problem ¢6zmede kendilerine daha fazla glvendiklerini, Umay (1996) ise okula ilk baslandigi glinden
baslayarak gunlik yasamla iligkisi iyi kurulan bir matematik egitimi anlayisinin, matematige karsi duyulan
korkunun azaltilmasinda blylk 6nem tasidigini ifade etmektedir. Dolayisiyla ¢alismadan elde edilen
sonuglarin alanyazinla uyumlu oldugu séylenebilir.

Bu calismada ayrica matematigi kullanma dersinin 6gretmen adaylarinin matematige ve matematik
6gretimine yonelik geleneksel inanislarindan uzaklasip daha yapisalci inanislara sahip olmalarini sagladigi
goérilmistiir. Elde edilen bu sonug, OGF'den elde edilen veriler ile de desteklenmistir. Ogretmen
adaylarinin derse yénelik olarak kullandiklar “Ogrencilerime matematigi gercek yasamla iliskili, problem
¢6zme ve matematiksel diisinmeyi temel alan bir yaklasimla 6gretmeyi 6grendim, matematigin yasamla
iliskili olarak anlatilmasinin, ezberden ¢ok konuyu kavramaya yardimci oldugunu 6grendim” (G11) gibi
ifadeler, MiO 6lgeginden elde edilen bulgulari destekler niteliktedir. Alanyazinda yapilan benzer
calismalara 6rnek olarak Higgins (1997), Pierce ve Stacey (2006), Ronis (2001), Mason ve Scrivani (2004)
ile Korkmaz (2010) gosterilebilir. S6z konusu calismalarda, gercek yasam problemlerinin 6grencilerin
matematige yonelik inanglarini olumlu anlamda etkiledigi ve 6grencilerin bu siireglerde nicin matematik
ogrendiklerinin cevabini kesfettikleri ve matematigin glinliik yasamdaki 6neminin farkina vardiklari ifade
edilmektedir.

Ogretmen adaylarinin matematik 6gretimine iliskin degisen inanislari matematigi kullanma dersinin
etkinlikler disinda kalan 6gretim siregleri ile iliskili olarak da agiklanabilir. Matematigi kullanma dersi
kapsaminda yurutilen etkinliklerin sonunda, gercek yasamla iliskilendirmenin matematik egitimindeki
onemi Uzerinde durularak, 6grenmeyi destekleyici uygulamalarin nasil yapilabilecegi hususunda
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ogretmen adaylari ile tartismalar ylrGtilmis ve bazi genel sonuglar ortaya konulmustur. Dolayisiyla
O0gretmen adaylarinin matematigin gergcek yasamla iliskili ve probleme dayali olarak 6gretimi hususunda
inaniglarindaki degisiklikler s6z konusu durumla iligkilendirilebilir. Bu baglamda, ¢alismadan elde edilen
bu sonuglar 6gretmen adaylarinin gelecekte olusturacaklari 6grenme ortamlarinin niteliginin artirilmasi
anlaminda oldukg¢a 6nemlidir. Matematige ve matematik 6gretimine iliskin geleneksel inanislari bir
tarafa birakip yapisalcl 6gretimi benimseyen 6gretmen adaylarinin matematik siniflarinda tek diize ve
ogretmen merkezli 6gretim artik yerini bireysel 6grenmeye, kesfederek 6grenmeye, problem ¢dzmeye
ve baglam temelli 6grenmeye birakacaktir. Bu baglamda, s6z konusu durumun matematigi daha anlamli
ve kalici 6grenen bireylerin yetismesini saglayacagi dusunilmektedir. S6z konusu 6grenciler, matematige
farkli bir bakis agisiyla yaklagsacak ve o6grendikleri matematigi gercek yasamlariyla iliskilendirerek
kullanmakta ¢ok fazla zorlanmayacaklardir. Bu galismanin yiiratilmesindeki temel gerekce yerine
getirilmis olacaktir.

Matematigi kullanma dersinin, genel akademik not ortalamasi degiskenine gore olusturulan farkh
gruplar Gzerindeki etkisini gozlemlemek amaciyla gergeklestirilen analizler neticesinde, genel olarak
dersin farkli akademik basarilara sahip 6gretmen adaylarinin tutumlari ve inanislari Gzerindeki etkisinin
farkhlasmadigi goriilmistir. Bu durumun disinda kalan 6zel durumlardan biri, akademik basari olarak st
grupta yer alan 6gretmen adaylarinin matematige yonelik olarak kendilerine olan giivenlerinin diger
gruba nazaran daha anlamli diizeyde artmis olmasidir. S6z konusu durum, matematigi kullanma dersinde
yurutllen problem ¢ézme ve kurma aktivitelerinin bu gruptaki 6gretmen adaylarinin matematiksel
diisinme sireglerini daha fazla oranda gelistirdigi veya bu 6gretmen adaylarinin bu gelisimin daha fazla
farkinda olusu ile ilgili olarak yorumlanabilir. Zira yapilan farkh ¢alismalarda (Case, Harris & Graham,
1992; Deseote & Roeyers, 2002; Kruger & Dunning, 1999), akademik basari ile bilissel farkindalik ve
dizenleme becerileri arasinda pozitif yonli anlaml bir iliskinin oldugu ifade edilmektedir. Calisma
sonuglartiile ilgili olarak s6zi edilen 6zel durumlardan bir digeri, alt grupta yer alan 6gretmen adaylarinin
diger gruba nazaran matematikten anlaml diizeyde daha fazla zevk aliyor hale gelmeleridir. Bagka bir
ozel durum ise; yine Ust grupta yer alan Ogretmen adaylarinin matematigin dogasi, 6gretimi ve
6grenimine iliskin geleneksel inanislarinin diger gruba nazaran anlaml diizeyde daha fazla azalmis olmasi
olarak ifade edilebilir. Matematik basarisi belirli bir dizeyin lzerinde olan 6gretmen adaylarinin
matematige yonelik geleneksel inanislarinin yerini yapisalci inanislara birakmalari, onlarin s6z konusu
dersten pedagojik anlamda daha fazla sonug cikardiklari veya yararlandiklari biciminde yorumlanabilir.

Bu calismada, matematigi kullanma dersi ile ilgili olarak 6gretmen adaylari tarafindan en sik
kullanilan ifadelerden birisi s6z konusu dersin matematigi gercek yasamla iliskilendirmeye yardimci
oldugudur. Alanyazinda, matematik 6gretiminde gercek yasamla iliskilendirmenin 6neminden ve
gerekliliginden bahseden bircok calismaya rastlamak mumkindiar (Altun, 2008; Baki, 2008; Ceylan,
TurnuklG & Morali, 2000; Driscoll, 1984; Durmus & Karakirik, 2006; Erdem, 2011; Freudenthal, 1973;
Goktiirk, 2013; Hoerr, 1996; Inoue, 2008; MEB, 2009, 2013; Ozgen, 2013; Schliemann & Carraher, 2002;
Umay, 1996; Yildirim, 2011). Bunlarin disinda, Schliemann ve Carraher (2002), 6gretimin gercek yasamla
iliskilendirilmesini etkili bir 6gretim programi igin temel bir kosul olarak kabul etmekte, Umay (1996)
ginlik yasamdan uzak ve tekdiize gergeklestirilen 6gretimin, 6grencilerin basarisinda istenen diizeye
ulasilmasini engellemekte oldugunu, daha da 6nemlisi, matematik 6grenmeye karsi 6nyargili bireyler
yetismesine neden oldugunu séylemektedir. Ozellikle matematigin soyut yapisi gdz dniine alindiginda,
matematigin gercek hayatla iliskilendirilmesi zorunlu hale gelmektedir. Clinkii 6grenci ancak bu sekilde
matematigin soyut temsillerini gercek hayatla iliskilendirerek anlamli hale getirebilmektedir (Erdem,
2013). Bu baglamda, matematik Ogretiminin gercek yasamla iliskilendirilerek yapilmasi ve 6grenme
ortamlarinin bu yonde tasarlanmasi gerektigi ve bu sekilde tasarlanan ortamlarin, 6grencilerin
matematigi daha rahat ve daha anlamli 6grenmelerine katki saglayacagi distinilmektedir.

Calisma kapsaminda kullanilan OGF’den elde edilen sonuglara gore, 6gretmen adaylari en sik olarak
matematigi kullanma dersinin kendilerinin problem ¢6zme ve matematiksel distinme becerilerini
gelistirdigini ifade etmislerdir. S6z konusu durum, nitelikli 6gretmen adaylarinin yetistiriimesi anlaminda
oldukga 6nemlidir. Zira problem ¢6zme, glinimizde zihinsel ¢caba ve gayret gerektiren en 6nemli bilissel

723



Hayal YAVUZ MUMCU, Meral CANSIZ AKTAS — Pegem Egitim ve Ogretim Dergisi, 9(3), 2019, 697-728

aktivite olarak kabul edilmektedir (Jonassen, 2000) ve problem ¢ézme siireci, 6grencilerin matematiksel
bilgiyi kullanma, hipotez ortaya atma ve test etme, elde edilen sonucun dogrulugunu kontrol/ispat etme,
elestirel dustinme, farkli ¢6zim yollari tGretme, timevarimsal/ timdengelimsel disiinme, soyutlama,
ikna etme gibi birgok becerisinin gelisimini saglamaktadir (MEB, 2013). Dolayisiyla matematigi kullanma
dersinin 6gretmen adaylari lizerinde galisma igin gelistirilen hipotezler disinda farkli olumlu etkilere de
sahip oldugu soylenebilir.

Bu calisma, 14 haftayi iceren bir uygulama sireci ve 40 6gretmen adayi ile sinirhdir. Konu ile ilgili
olarak yapilacak farkli ¢alismalarda, daha genis 6rneklemeler (zerinde yuritilecek farkh tip gercek
yasam odakli uygulamalarin, matematige yonelik tutum ve inanislardaki etkileri arastirilabilir. Ayrica,
matematigi kullanma Uzerine yapilmis ulusal ¢alismalarin sayisi oldukga sinirlidir. Bu baglamda, konu ile
ilgili olarak yapilacak galismalarin alanyazina katki saglayacagi disliniilmektedir.
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