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Abstract

Keywords

This research aimed to determine the effect of problem-solving teaching with
verbal problems associated with children's books on the attitudes of fourth grade
students towards mathematics. For this purpose, a quasi-experimental design
with pretest-posttest control group, one of the quantitative research designs, was
adopted as the research design. This research was carried out in the second
semester of the 2021-2022 academic year in the Mut District of Mersin Province.
The study group of the research consists of 44 students attending the 4th grade of
3 different primary schools in the Mut District of Mersin Province in a similar
socio-economic environment. In the Experiment 1 group, problem solving
instruction was carried out with verbal problems associated with children's
books, in the Experiment 2 group only problem solving instruction was carried
out without being associated with children's books, and in the control group,
verbal problems were solved as planned by the teacher. The "Attitude Scale
Towards Mathematics" adapted into Turkish by Haciomeroglu (2013) was used
to collect the data. The experimental procedure of the research was applied for
10 weeks. Since it is not appropriate to use parametric test techniques for small
samples (Green & Salkind, 2008), one of the non-parametric tests, Kruskal
Wallis and Wilcoxon Signed Ranks test, was used to analyze the research data.
According to the research findings, it was concluded that there was a significant
difference in favor of the experimental groups between the post-test mean scores
of the Attitudes Towards Mathematics Scale of the students in the experiment 1,
experiment 2 and control group. In the study, when the mean scores of the
Attitudes towards Mathematics Scale of both the experimental 1 and the 2 groups
were compared, it was seen that there was a significant difference in favor of the
post-test mean scores within the group. Another result obtained according to the
research findings is that there is no significant difference between the test mean
scores of the Attitudes Towards Mathematics Scale of the students in the control

group.
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Introduction

Mathematics has a significant impact on the development of the modern world. For thousands
of years, mathematics has been at the center of science and technology, from the first counting systems
to today's greatest scientific and medical discoveries. While almost everyone in the societies
appreciates the value of mathematics in our daily lives, most of the people have negative feelings
towards mathematics and experience the feeling of inadequacy (The Australian Association of
Mathematics Teachers Inc, 2020). These negative feelings and feelings of inadequacy towards
mathematics stem from the prejudice, fear and negative attitude developed against mathematics since
childhood, as well as the fact that mathematics is a science that examines abstract objects and the
relationships between these objects (Sengiil ve Ekinozii, 2004).

The attitude defined by Turgut and Baykul (2010) as the positive or negative tendency and
reaction of individuals regarding a certain object or subject, Askar (1986) defined it as an affective
behavior that cannot be observed directly, is acquired in a certain period of time, but does not change
easily. When the individual develops a negative attitude towards a subject or situation, she/he develops
the idea that it is not suitable for her/him, does not show interest, does not like it and does not want to
deal with it (Baykul, 2000). Interest and attitude towards a certain field and subject are thought to be
highly effective specific predictors of students' participation in the course and academic success
(Soliman & Hilal, 2016). Therefore, attitudes affect the success of individuals, and whether they are
successful or not affect their attitudes (Aiken, 1980).

Mathematics and Attitude

In recent years, there has been an increasing emphasis on the place and importance of
mathematics in daily life, the effect of affective features on learning mathematics, the alienation of
students from mathematics by having negative feelings towards mathematics, and the importance of
affective characteristics such as attitudes, beliefs and anxiety for learning mathematics (Caliskan,
2014). Self-confident when studying mathematics, who do not give up quickly when solving a
problem and who are patient, every child who does not have anxieties that may negatively affect their
attitude towards mathematics and their success in mathematics has a belief that they can learn
mathematics (Ministry of National Education - MEB, 2004).

Attitudes towards the mathematics lesson, as positive or negative feelings towards
mathematics (McLeod, 1994) or whether they like mathematics, tend to participate in or avoid
activities related to mathematics, show that mathematics is an important and necessary science or a
field that they will not need in their lifetime. defined as the sum of beliefs about (Akgiin, 2002).
Students' attitudes towards mathematics have a significant impact on mathematics learning and
teaching (Zan & Martino, 2007). Students who develop negative attitudes towards mathematics do not
like to deal with and use mathematics in their daily lives (Akdemir, 2006). Students who have a
positive attitude towards mathematics; uses mathematics in every aspect of his life, can easily find
solutions to the problems he encounters in daily life by producing different solutions (Yenilmez ve
Can, 2006).

Problem and Problem Solving

The problem is defined as a problem that causes confusion, makes individuals want to solve
this confusion, and does not have a specific solution in the first encounters, but can be solved by
producing correct solutions thanks to the knowledge and experience of the individual (Tirnikli &
Yesildere, 2005). In other words, a problem is a situation of uncertainty, which is usually used
together with different knowledge and skills, and is solved with unusual solutions (MEB, 2009). The
problem in teaching mathematics is defined as a situation that is not well structured, does not have a
clear solution, and requires a systematic thinking system (Torp & Sage, 2002). Problems to be used in
teaching mathematics should be compelling and interesting, compatible with students' prior knowledge
(Van de Walle, Karp & Williams, 2018).

When we say problem in mathematics, the first thing that comes to mind is the verbal
problems presented in the form of a story. In foreign literature, verbal problems are called "word
problems"” or "story problems"”. Verbal problems are mathematical questions that seek solutions to one
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or more problem situations defined in verbal texts using numerical data and operations (Verschaffel,
Greer and De Corte, 2000). Verbal problems have an important place in the mathematical
development of students by enabling the development of language and reasoning skills and problem-
solving skills of students (Soylu & Soylu, 2006). In order for students to solve verbal problems, they
need to understand the problem situation given in the text well, and establish a connection between the
numerical data and operations in the problem (Reusser & Stebler, 1997). In addition, verbal problems
create an application area for problem situations that we encounter in daily life, motivates students to
learn mathematical concepts, supports them to form positive attitudes and contributes to the
development of students' creative and critical thinking skills (Chapman, 2006).

Problem solving, on the other hand, is defined as the way and method used to reach a solution
in cases where there is a problem and the solution is not known (Polya, 1962). In another definition,
problem solving is expressed as the process in which an individual reaches a solution by using her/his
own knowledge, skills and understanding to solve a problem she/he encounters in an unknown
situation (Hendriana, Hidayat & Ristiana, 2018). It is an important skill that encompasses a number of
cognitive processes such as problem solving, analysis, interpretation, reasoning, inference, estimation,
evaluation, synthesis and reflection. In many countries’ Mathematics Curriculum, problem solving is
either an overarching goal or a basic component (Stacey, 2005). In problem-solving teaching, it is
generally thought that students will learn mathematics through problems, events, models and contexts
that they can associate with situations they may encounter in daily life. With these real-life contexts
and models, an effective learning environment is created so that students can learn mathematics (Van
de Walle, Karp & Williams, 2018, s.32). In problem solving teaching, by making students work with
numbers and shapes, it is aimed to develop problem solving skills together with the development of
students' ability to make calculations, draw appropriate shapes and diagrams for the problem (Altun,
2014).

While solving a problem, students make connections between their prior knowledge of
mathematics and new situations, make sense of the problems, organize data, use models, strategies,
and related mathematical knowledge, developing strategies and methods, developing and adapting
them to the problem situation, they need to make judgments for new situations, decide on the
appropriate solution and the correctness of the solution (NAEP, 2002). The steps to be followed in the
problem-solving process in the PISA 2003 evaluation report prepared by the Organization for
Economic Cooperation and Development (OECD):

« Understanding the problem by making inferences

» Analyzing the problem by identifying appropriate information or limitations
* Representing the problem graphically, in tabular form, or verbally

« Solving the problem by identifying possible solutions

« Evaluation of the problem solution

» Sharing and interpretation of the results are listed as (PISA, 2003).

The fact that the problems of the four operations have different meanings and the variety of
verbal problems is one of the reasons why children have difficulty in such problems. Problem solving
steps allow students to understand the problems, to re-express the problem verbally or with the help of
representations such as figures, graphs, tables, in short, to internalize the problem. It is an important
teaching process that helps students develop different solution strategies to problems and take an
active part in the problem-solving process. In addition, in the problem-solving teaching process, by
providing the students with the opportunity to share their opinions about the problem and the solution
of the problem with their friends; an environment suitable for the development of students'
mathematical communication skills is provided. The problem-solving process can be said to be a
gradual chain of activities.

Problem Solving and Children's Books

Using stories from children's books in teaching mathematical concepts provides a fun,
interesting and versatile learning environment (Martinez & Martinez, 2000). Placing mathematics in
the familiar context of children's books makes sense for children, enabling them to see mathematics as
an integral part of their daily lives. This context is both interesting and meaningful and provides a
familiar structure for children to explore mathematical ideas (Moyer, 2000). Stories in mathematics
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teaching can be used effectively to build a model, teach a concept, pose a problem, and solve it
(Skoumpourdi & Mpakopoulou, 2011). Stories allow students to combine their prior knowledge and
experience with the problem-solving process. Especially when the main characters of the story are
used to pose a mathematical problem, it can develop the imagination and creativity of the student and
create an effective and enjoyable learning environment in the classroom (Casey, 2004). Thus, the
interest of the students can be directed to mathematical knowledge. Regardless of the age of the
students, literature helps students to learn mathematics, to be more willing to solve problems, and to
believe that mathematics is an important science, a useful tool that provides opportunities for them to
explore the world (Van de Walle, Karp & Williams, 2018, s.38).

Children's literature is an effective teaching material that provides an opportunity for students
to realize that their abilities may be different from their peers, to accept that they may have
weaknesses, to accept themselves as individuals, and to develop self-esteem (Ableser, 2008). Students
can have positive emotions and attitudes by connecting with the story characters in children's books
(Regan & Page, 2008). The use of children's literature in mathematics teaching, in addition to
supporting content learning and cognitive development, it also provides support for children's social
and affective development (Hong, 1996), permanence of what has been learned, and encouraging goal-
related attitudes and motivation (Ray & Smith, 2010). By integrating children's books into the
mathematics lesson, teachers can attract students, increase students' motivation by helping students
develop positive attitudes towards mathematics while contributing to the development of critical
thinking skills by enriching students' perspectives, they also help develop problem-solving skills by
using sample topics and events in the storybook (Haury, 2001). The different problem situations faced
by the heroes in the stories in the children's books, giving the students the opportunity to empathize
with the story heroes, to deal with the events with a critical approach and to develop different solution
strategies, it is an important learning tool that allows students to have positive feelings towards
mathematics and to love mathematics.

The Purpose of The Research

The aim of this research is to try to determine the effect of problem-solving teaching with
verbal problems associated with children's books on the attitude of 4th grade students towards
mathematics. For this purpose, answers to the following questions were sought in the study:

1. Is there a significant difference between the post-test mean scores of the Attitudes
Towards Mathematics Scale of the students in the experiment 1, experiment 2 and
control groups?

2. Is there a significant difference between the pre-test and post-test mean scores of the
Attitudes Towards Mathematics Scale of Experiment 1 group students?

3. Is there a significant difference between the pre-test and post-test mean scores of the
Attitudes Towards Mathematics Scale of Experiment 2 group students?

4. Is there a significant difference between the pre-test and post-test mean scores of the

Attitudes Towards Mathematics Scale of Control group students?
The Importance of The Research

Children's books present math concepts in a natural way and create opportunities for students
to explore math, which helps develop students' problem-solving skills (Bruce, 2007). The use of
children's books in mathematics teaching as a tool to combine literacy and mathematics to improve
mathematical understanding;

. Applying knowledge and developing critical thinking,
. Developing mathematical vocabulary and keeping knowledge more in mind,
. A meaningful way associated with culture; thus, it has been determined that students

have advantages such as personally connecting with the content and making sense of it
(Stone, 2016).

The use of children's literature products in mathematics lessons motivates students to
participate in mathematics activities and increases their interest in mathematics (Chen, 2014; Murphy,
1999). Children's books are suitable teaching tools that can be used to clarify and expand students'
own thinking and approaches (Jenner, 2002; Shatzer, 2008). Children's books also have a positive
effect on developing students' positive attitudes towards mathematics (McAndrew, Morris ve Fennell,
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2017). Children's books, in particular, help reduce fear of mathematics by associating mathematics
with emotions, supporting positive attitudes and participation in mathematics. In addition, when used
in group work, it supports social and emotional growth, patience, awareness of self-efficacy and goal-
directed behavior (Flevares & Schiff, 2014). It is important for students to have positive attitudes
towards mathematics because attitudes affect their academic performance and behavior (Ceuto,
Anrade, & Leon, 2003). Our study is considered important because it is thought that the use of
children's books in problem solving teaching in mathematics lessons will be effective in changing the
negative attitudes of students towards mathematics by identifying with the events and heroes in the
stories.

When the studies in the literature are examined, it is seen that there are many studies abroad
on the use of children's books in mathematics teaching (Aerila, & Wikholm, 2017; Anderson,
Anderson, & Shapiro, 2004; Arneja, & Tyagi, 2020; Bintz, & Moore, 2002; Borasi, Sheedy, & Siegel,
1990; Furner, 2017; ; Furner, 2018; Giroux, 1992; Green, Gallagher, & Hart, 2017; Haury, 2001;
Hong, 1996; Jenner, 2002; Jennings, Jennings, Richey, & Dixon-Krauss, 1992; Kliman , 1993;
Lawson, & Schiro, 2004; Lemonidis, & Kaiafa, 2019; McAndrew, Monroe, & Terrell, 2018; Moore,
2008; Morris, & Fennell, 2017; Moyer, 2000; Murphy, 1999; Pomykal-Franz, & Pope, 2005; Pasko,
2004; Schroeder, & Liu, 2019; Shatzer, 2008; Sliwa, 2013; Thomas, & Feng, 2015; Tucker, Boggan,
& Harper, 2010; Xu, 2016; White, 2017), while there are limited studies in Tiirkiye (Altunbay, &
Soylu, 2020; Aslan, 2019; Coskun, 2013; Dinger, 2019; Dogan, & Bayram, 2022; Hacisalihoglu-
Karadeniz, 2018; Isik, & Kar, 2015; ilter, 2014; Isnas, 2011; Katipoglu, 2019; Kir, 2011; Smith,
Gerretson, Olkun, & Joutsenlahti, 2010; Yeltekin, 2019; Yildirim, 2007). This aspect of our study is
considered important because it is thought to contribute to the gap in this field. In addition, it is
thought that the findings obtained at the end of the research will shed light on the future researches on
the use of children's books in mathematics teaching.

Method

The design of the research, the research group, the data collection tool, the application process
of the research and the analysis of the data are discussed in this section of the research.

The Research Design

This research was designed as a quasi-experimental design with pretest-posttest control group
in order to determine the effect of problem-solving instruction with verbal problems associated with
children's books on the attitudes of primary school 4th grade students towards mathematics. To
determine the effect of experimental designs, a specially prepared study or practice on the result or are
the research methods applied to determine the cause-effect relationship between dependent and
independent variables (Biiylikoztiirk, 2007; Creswell & Plano Clark, 2011). Quasi-experimental
designs are a type of experimental design that is used in social sciences where it is impossible to
control all variables and comes after the real experimental design as scientific value (Biiyiikoztirk vd.,
2013; Cohen vd., 1997; Karasar, 2003). Quasi-experimental designs are applied in situations where
research groups cannot be assigned randomly, which is often encountered in educational research
(Mcmillan & Schumacher, 2001). In this study, a quasi-experimental design was adopted as the
research groups could not be chosen randomly. In the study, three research groups were formed by
assigning two experimental groups and one control group.

Table 1. Research design

Groups Pre-Test Application Post-Test

Experiment 1 Attitude Scale Teaching problem solving with  Attitude Scale

Group Towards verbal problems associated Towards
Mathematics with children's books. Mathematics

Experiment 2 Attitude Scale Teaching problem solving with  Attitude Scale

Group Towards verbal problems without Towards
Mathematics associating with children's Mathematics

books

Control Group Attitude Scale The teacher solving problems Attitude Scale
Towards as planned Towards
Mathematics Mathematics
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The Study Group

The study group of the research in the 2021-2022 academic year in the Mut District of Mersin
socioeconomically middle level consists of 4th grade students randomly selected from three different
public schools from primary schools. The reasons for determining the schools from the middle socio-
economic level schools are to prevent extreme examples that may affect the research, to examine and
interpret the data in terms of average schools. While determining the study groups, they were
determined by group matching method. In group matching, when the variables of the research are
considered, the research groups should be equal to each other in terms of means. Therefore, the groups
included in the study should be selected from among groups that are equivalent to each other in terms
of different characteristics such as their age, education and socioeconomic levels (Eckhardt & Ermann,
1977, Akt. Blyiikoztiirk, 2007: 22). In order to make group matching in the research, the "Attitude
Scale Towards Mathematics" was applied to the fourth-grade students in six different primary schools;
in the analysis of the pre-test score averages, three branches were determined randomly from the five
branches that were determined to be equivalent to each other. Two experiments and one control group
were randomly selected from the classes that were formed by students from the same socioeconomic
background, where there was no significant difference according to the Attitudes Towards
Mathematics pre-test mean scores. Since there is no statistically significant difference between the
research groups according to the pre-test mean scores of the Attitudes Towards Mathematics Scale, it
can be said that the groups are equivalent to each other.

Experiment 1 group in the research consists of 15 students, experiment 2 group consists of 15
students and control group consists of 14 students. The gender distribution of the students in the
research groups is shown in Table 2.

Table 2. Gender distribution of the students in the research groups

. . Control
Experiment 1 Grou Experiment 2 Grou
Gender P P P P Group
N N N
Female 12 9 8
Male 3 6 6
15 15 14

Total

When the distribution of the students by gender is examined in Table 2, it is seen that the
female students in the Experiment 1, Experiment 2 and Control groups are more than the male
students. Experiment 1 group consisted of 12 female and 3 male students; Experiment 2 group consists
of 9 female students and 6 male students, and the control group consists of 8 female students and 6
male students. When the general situation of the students in the research groups was examined, it was
determined that a total of 44 students, 29 female students and 15 male students, were included in the
research process.

Data Collection Tool

"Attitude Scale Towards Mathematics" was used to determine the level of attitude towards
mathematics developed by primary school 4th grade students in the experiment 1, experiment 2 and
control groups. In the study, the Attitude Towards Mathematics Scale Short Form prepared by Lim
and Chapman (2013) was used, which was adapted from the Attitude Scale towards Mathematics
developed by Tapia and Marsch (2004). The scale, adapted by Lim and Chapman (2013), has 4 sub-
dimensions and 19 items. The validity and reliability study of the Attitude towards Mathematics Scale
adapted by Haciomeroglu (2017), Lim and Chapman (2013) was conducted with 310 4th grade
students and the Pearson correlation coefficient of the scale was calculated as r= 0.80 and p=0.001.
According to these findings, it can be said that the reliability of the scale is high. The Attitude Scale
Towards Mathematics consists of 17 items and a 5-point Likert type (Strongly Disagree, Disagree,
Undecided, Agree, Strongly Agree). The scale consists of three subheadings: value, self-confidence,
happiness and motivation. 5 of the items in the scale are under the sub-title of value, 5 of them self-
confidence and 7 of them under the subheading of happiness and motivation and the lowest score is 17
points and the highest is 105 points.
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Experimental Application Process of the Research

This research consists of two stages, namely the preparations before the experimental
application and the actual application.

Before the Experimental Application

Before the experimental application, first of all, a literature review was conducted to determine
the children's books associated with mathematics teaching. In the selection of books, attention was
given to select informative and instructive books suitable for the age groups, cognitive, social and
affective characteristics of the children. In addition, the 4th grade mathematics curriculum was
examined and the achievements related to problem solving were determined. From the children's
books determined by considering the time and content allocated for these acquisitions, two
academicians giving undergraduate and graduate education in mathematics, primary school education
doctoral student who specializes in a primary school education field and studies on teaching Turkish,
and by taking the expert opinion of two primary school teachers teaching in the fourth grade; 10
children's books were decided to be used.

After the selection of the books, a literature review was also conducted for the lesson plans
prepared for problem solving teaching with problems associated with the books and the activities
prepared for problem solving teaching (Burns & Sheffield, 2004; Haack, 2011; Schroeder & Liu,
2001; White, 2017). After the literature review, lesson plans and activities were prepared in
accordance with the problem solving teaching with the problems associated with the determined
children's books. Prepared lesson plans and activities were presented to 2 experts in the field of
problem-solving teaching and 2 primary school teachers who teach in the fourth grade to get their
opinions and suggestions. In line with the opinions and suggestions of the experts and primary school
teachers, necessary arrangements were made and the lesson plans and activities were finalized. The
stages stated by Cockburn (2005) were taken into account in the problem-solving teaching applied in
our research. These stages are as follows:

. Identify the problem situation! ldentify what is given and what is required in the
problem!

. Draw a figure/scheme/diagram suitable for the problem situation!

. Express basic shape/schematic/diagram information mathematically!

. In case of problems, find the desired one and check your answer!

. Pose a similar verbal problem!

First of all, in the problem-solving teaching process, the students were informed about the
problem. Then, the students were given the opportunity to solve the problems in accordance with the
problem-solving steps in the activities. At the end of the lesson, the problem-solving processes of the
students were talked, discussed about the reasons for wrong answers. In addition, a few examples of
the problems posed by the students were read in the classroom and the solutions of the problems were
made together with the students.

Separate problems were prepared for each of the 10 children's books selected for problem
solving teaching. Lesson plans related to the problems prepared for each children's book have been
prepared. In the lesson plans, in which information such as the duration of the lesson, related
acquisitions, the method, technique and strategy used in the lesson are included in the beginning part,
there is an introductory section consisting of sub-headings such as attracting attention, activating prior
knowledge, informing the target and motivation. In addition, there are development and conclusion
sections consisting of sub-titles such as activities, interim summaries, intermediate transitions, and
sub-titles such as final summary, re-motivation, closing, and evaluation. Each lesson plan was
prepared in accordance with the problem-solving teaching with the problems associated with children's
books and it was planned to practice 5 lesson hours per week. With the ten lesson plans prepared, it
was planned to practice for a total of 100 hours, 50 hours (10*5) in the experiment 1 group and 50
hours (10*5) in the experiment 2 group. In addition, two of the 10 children's books associated with
problem solving teaching were selected, activities prepared for these books, in accordance with the
lesson plan, in the first semester of the 2021-2022 academic year, it was applied as a pilot study for
two weeks and 10 hours (2*5) with the students who are in the 4th grade. After the pilot study, final
corrections were made by taking the opinions of the experts in the subject area related to the activities.
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Experimental Application

This research, which was conducted for primary school 4th grade students, was designed as a
quasi-experimental design, one of the quantitative research designs. After obtaining the Gazi
University Institute of Educational Sciences Ethics Committee Permission and the Research Permit
from Mersin National Education Directorate, parent consent forms were also obtained from the
parents. At the application stage of the research, the "Attitude Scale Towards Mathematics" was
applied to the experiment 1, experiment 2 and control groups as a pre-test. As research applications,
problem solving teaching with problems associated with children's books in the experiment 1 group
and problem solving teaching with only verbal problems without being associated with children's
books in the experiment 2 group were carried out by the researcher. In the experiment group 1, the
researcher first read the story books in the classroom and the students were talked about the story in
the book. Solutions to the problem situations in the stories were produced together with the students.
After the stories were read, verbal problem activities inspired by the stories were distributed to the
students and verbal problems were solved in accordance with the problem-solving steps. In
Experiment 2 group, after the researcher distributed the verbal problem activities to the students;
she/he talked to the students about the problems and the verbal problems were solved in accordance
with the problem-solving steps. In the control group, instruction was given in accordance with the
problem-solving instruction planned by their teacher. At the end of the 10-week application, the
"Attitude Scale Towards Mathematics" was re-applied to the students in the experiment 1, experiment
2 and control group as a post-test.

Data Analysis

In the study, it was aimed to determine whether there is a significant difference between the
dependent variable and the independent variables. For this purpose, it was examined whether there
was a significant difference between the pretest-posttest mean scores of the "Attitude Scale Towards
Mathematics" applied to the students in the experiment 1, experiment 2 and control group. In order to
determine the level of students' attitudes towards mathematics in experiment 1, experiment 2 and
control group, SPSS 18 program was used in the analysis of the quantitative data obtained at the end
of the research. Due to the fact that the number of students in the experiment 1, experiment 2 and
control groups in the research was less than 30, students' Attitude Towards Mathematics Scale pretest-
posttest scores were analyzed with non-parametric tests. Because parametric testing techniques cannot
be used for small samples (Green & Salkind, 2008). The Kruskal Wallis test was used to determine
whether there was a significant difference in the pre-test mean scores of the groups. Wilcoxon Signed
Ranks test was applied in order to detect a significant difference between the pretest and posttest mean
scores of the Attitudes towards Mathematics Scale within the group of Experiment 1, Experiment 2
and Control groups. In order to determine whether there is a significant difference in the MRTS post-
test mean scores of the research groups, Kruskal Wallis test was used in the analysis of the data
obtained. The effect size was calculated in order to determine the level of the significant difference
detected in the Kruskal Wallis test applied to the Experiment 1, Experiment 2 and Control groups. The
effect size shows whether there is a significant difference between the results of the students in the
groups in the light of the findings (Kilig, 2014), in other words, it is defined as the size of the
difference between the null and alternative hypotheses (Ozsoy & Ozsoy, 2013). In the calculation of
the effect size, besides the calculation (d) developed by Cohen and eta squared, Calculations such as
Hedge's d and Glass's A are also seen in the literature (Yildirrm & Yildirim, 2011). Eta squared (n?)
did not search for linearity between independent and dependent variables and the level of influence of
the independent variable on the dependent variable (Biiyiikoztiirk, 1998). According to Cohen's Eta
square classification, if the Eta-square value (n?) is between 0.01-0.06, it can be said that the effect
value is small, between 0.06 and 0.14 it is medium, and 0.14 and above it is large (Pallant, 2005).

Findings
Sub-headings related to the findings obtained in the research and comments on the findings are
included in this section.
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Findings on the Attitudes Towards Mathematics Scale post-test scores of Experiment 1,
Experiment 2 and Control group students

Experiment 1, in which problem solving was taught with verbal problems associated with children's
books in the fourth grade of primary school, experiment 2 group in which only verbal problem solving
instruction was given without being associated with children's books, and the control group in which
the teacher had the verbal problems solved in the way she/he planned, assuming that the number of
students is less than 30, it will not show a normal distribution, in order to determine the statistically
significant difference between the posttest mean scores of the Attitudes Towards Mathematics Scale,
"Kruskal Wallis H Test", one of the non-parametric tests, was applied.

Table 4. Kruskal Wallis H analysis results of the research groups' post-test scores on the attitudes towards
mathematics scale

Rank Partial

_ , _

Group N X Average df X p n2 Meaningfulness
Experiment 1 15 76.20 30.60 Exoeriment 15Control
Experiment 2 15 71.26 22.53 2 12.451 .02 .29 Experiment 2scontrol
Control 14 5550 13.79 P

(p<.05)

As can be seen in Table 4, the post-test average scores of the Attitudes Towards Mathematics
Scale of the experimental group 1 students who were taught problem solving with verbal problems
associated with children's books (X=76.20), and the post-test average scores of the Attitudes Towards
Mathematics Scale of the students in the experimental group 2, where problem solving with verbal
problems related to children's books were taught, and the post-test average scores of the Attitudes
Towards Mathematics Scale of the control group students was found to be higher than the mean score
(X=55.50). In addition, a statistically significant difference was determined between the post-test
mean scores of the Attitudes Towards Mathematics Scale and the post-test mean scores of the
Attitudes Towards Mathematics Scale of the analysis research groups (p<.05). The non-parametric
Games Howell test, one of the Post-Hoc tests, was used to determine which group or groups were in
favor of the significant difference in the post-test mean scores of the Attitudes Towards Mathematics
Scale applied to the research groups. According to the Games Howell test results, it was seen that the
significant difference in the post-test mean scores was in favor of both the experimental 1 group and
the experimental 2 group. In this context, according to the post-test averages of the Attitudes Towards
Mathematics Scale; with the experimental group 1, in which problem solving was taught with verbal
problems associated with children's books, experiment 2 group students, who were taught problem
solving with verbal problems without being associated with children's books, although there is no
significant difference between the post-test mean scores; control group students, whose the teacher had
them solve their verbal problems as planned, it was observed that there was a significant difference
between the post-test mean scores. To determine the size of the significant difference between the
post-test mean scores of the experimental groups and the control group, the calculation of the effect
size Eta-square value (n?) was used for. The eta-square value was found to be .29. The Eta-square
value (n?) found shows that the problem-solving teaching with verbal problems associated with
children's books applied in primary school 4th grade and problem-solving teaching with verbal
problems without being associated with children's books have a high level of influencing the attitude
towards mathematics.

Findings on the Attitudes Scale Towards Mathematics Pre-Test-Post-Test Scores of Experimental
Group 1 Students

Fourth grade primary school students in experiment 1 group, in which problem solving with verbal
problems associated with children's books was taught, in order to determine whether the mean scores
of the Attitudes Towards Mathematics Scale show a statistically significant difference before and after
the experimental procedure, in the analysis of the data obtained, "Wilcoxon Signed Ranks test”, one of
the non-parametric tests, was used.
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Table 5. Wilcoxon Signed Ranks Test analysis results of experiment 1 group students' attitudes towards
mathematics scale pre-test post-test scores

Experiment 1 N X Rank Average  Rank Sum z p
Pre-Test 15 53.26 5.25 10.50
-2.813 .005
Post Test 15 76.20 8.42 109.50
p<.05

According to the quantitative findings presented in Table 5, Experiment 1 group students, in
which problem solving instruction was applied with verbal problems associated with children's books,
a statistically significant difference was found between the mean scores of the Attitudes Towards
Mathematics Scale before and after the experimental application (z=-2.813; p<.05). With this result,
the post-test mean score (X=76.20) and mean rank (8.42) of the experimental group students were
higher than the pre-test mean score (X=53.26) and rank average (5.25), applied after the problem
solving teaching with the problems associated with the children's books, was determined to be in favor
of the post-test.

Findings related to the Attitude Scale towards Mathematics Pre-Test-Post-Test Scores of
Experimental Group 2 Students

With the analysis results of the Wilcoxon Signed Rank Test used in the analysis of the pretest-
posttest mean scores of the Attitudes Towards Mathematics Scale of primary school fourth grade
students in the Experiment 2 group, it was tried to determine the statistically significant difference
between the mean scores of the experimental group 2 students before and after the experimental
procedure.

Table 6. Wilcoxon Signed Ranks Test analysis results of the attitudes towards mathematics scale pre-test post-
test scores of experimental group 2 students

Experiment 1 N X Rank Average Rank Sum z p
Pre-Test 15 64.26 7.50 22.50
Post Test 15 71.26 11.25 97.50 2132 033
p<.05

According to the results of the analysis of the Attitudes Towards Mathematics Scale scores of
the students in Experiment 2, in which the problem-solving instruction with verbal problems was not
associated with children's books, when the mean scores of the experimental group 2 students before
and after the experimental application were compared, a statistically significant difference was
observed (z=-2.132; p<.05). In addition, the post-test mean score (X=71.26) and mean rank (11.25) of
the experimental group 2 students were higher than the pre-test mean score (x=64.26) and rank
average (7.50), states that the significant difference is in favor of the post-test.

Findings on the Attitudes towards Mathematics Scale Pre-Test-Post-Test Scores of the
control group students

In order to determine the levels of attitude towards mathematics; the students in the control group
where the class teacher had the problems solved in the way she/he planned, the pretest-posttest mean
scores of the Attitudes Towards Mathematics Scale were analyzed with the "Wilcoxon Signed Ranks
Test", one of the non-parametric tests.

Table 7. Wilcoxon Signed Ranks Test analysis results of the control group students' attitudes towards
mathematics scale pre-test post-test scores

Control N X Rank Average  Rank Sum z p
Pre-Test 14 57.14 9.70 48.50
210 .834
Post Test 14 55.50 5.31 42.50
p<.05

The students in the control group, in which the teacher had the problems solved in the way he
planned, according to the results of the analysis of the Attitudes Towards Mathematics Scale scores,
there was no statistically significant difference between the control group students’ Mathematics
Attitude Scale mean scores (z=-.210; p>.05). Due to the fact that the control group students' post-test
mean score (X=55.50) and mean rank (9.70) were lower compared to the pre-test mean score (X=

255



Journal of Education, Theory and Practical Research 2022, Vol 8, Issue 3, 246-260 Sultan KUS, Nese Isik TERTEMIZ

57.14) and mean rank (5.31), although it was seen that the difference was in favor of the pre-test, it
was determined that there was no significant difference.

Discussion, Conclusion and Recommendations

In order to determine the effect of problem-solving teaching with verbal problems associated
with children's books on the attitudes of primary school fourth grade students towards mathematics,
based on the findings obtained from the study, the following can be said:

Experiment 1 group students who were taught problem solving with verbal problems
associated with children's books in the fourth grade of primary school, with the students of the
experimental group 2, in which problem solving with verbal problems was taught without associating
with children's books, control group students, whose their teacher had the problems solved in the way
they planned, it has been determined that there is a significant difference in favor of both experimental
groups between their attitudes towards mathematics.

As a result of the study, there was a significant difference in favor of the post-test between the
pre-test and post-test averages of the Attitudes Towards Mathematics Scale of both experiment 1
group and experiment 2 group students, in the control group, there was no statistically significant
difference.

Based on the findings, problem-solving teaching with verbal problems associated with
children’'s books and problem solving-teaching with verbal problems without being associated with
children's books increase students' attitudes towards mathematics in a positive way, according to the
problem-solving teaching practiced by their teacher with verbal problems, can be said to be
significantly more effective. This result is with the result that Coskun (2013) and Katipoglu (2019)
obtained in their research that the use of stories in mathematics teaching has no effect on the attitude
towards the mathematics lesson, although it seems to be separate from one aspect, it can be said that it
is parallel to another aspect. In this study, the positive increase in the attitude scores of both
experimental groups compared to the control group brings to mind the thought that the effect of
teaching according to problem solving steps is more effective on attitude. Nevertheless, the increase in
the attitude score shows parallelism with the result obtained in Dinger's (2019) research that the use of
digital stories in mathematics teaching positively affects the attitude towards mathematics.

In the study, with the group in which problem-solving instruction was given with verbal
problems associated with children's books, the experimental group in which only problem solving with
verbal problems was taught, it can be said that the significant increase in the post-test scores, the
teaching made according to the problem-solving steps has a very effective effect on the attitude. On
the other hand, it is noteworthy that there is no difference in the mean scores of the pre-test and post-
test attitudes towards mathematics applied to the control group students, whose problems their teacher
has planned. This situation is stated in the Mathematics Curriculum (MEB, 2018:15) "The effect of
developing a positive attitude towards mathematics on mathematics achievement cannot be ignored."
considering the explanation, the importance of the result is obvious in this respect. Similarly, Baser
and Yavuz (2003) state that positive or negative attitudes towards mathematics are very important in
terms of students' problem-solving skills in daily life, their academic success in mathematics lessons
and their future lives. In addition, as Coban (1989) states, students' attitudes towards mathematics have
a great role in their academic success or failure, their interest in mathematics and their ability to use
mathematics in their daily lives.

One of the factors affecting students' attitudes towards mathematics is teaching practices. The
choice of teaching strategy greatly affects the positive or negative attitude of students towards
mathematics (Hodges & Kim, 2013). The choice of teaching strategy greatly affects the positive or
negative attitude of students towards mathematics (Alt1 & Akin, 2017; Cantiirk Giinhan & Baser,
2008; Cakir& Aztekin, 2016; Ozgen & Pesen, 2008). There is a strong positive relationship between
students' attitudes towards mathematics and their problem-solving skills, it has been stated that the
problem solving skills of the students who share and discuss their solution with others are higher in the
classes where the teaching is carried out in accordance with the problem solving steps (Higgins, 1997;
Marchis, 2013). Therefore, by increasing the number of applications and researches related to teaching
problem solving, a contribution can be made to the literature. In addition, mathematics teaching in
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schools can be supported by increasing the number of sample activities related to problem solving
teaching in textbooks for teachers and students.

The positive increase in the attitude scores of the students in the group in which children's
books were used, based on concepts rather than abstract symbols, applying them directly to reality and
to the child's world and expand the world of mathematical ideas for children beyond what they learn in
school; supports the view of Farr (1979), who emphasizes that we need children's books. Farr (1979)
thus highlights the importance of exposing children to the power, versatility, usefulness and flexibility
of mathematics through printed materials, which is one of the most important forms of
communication. Thanks to this versatile effect of children's books, children can overcome their fear of
mathematics, developing a positive attitude towards mathematics, it is thought that they will love
mathematics and be actively interested in mathematics. Whether problem-solving teaching with verbal
problems associated with children's books or problem solving teaching with only verbal problems
without being associated with children's books, as a result, it can be said that problem solving teaching
with verbal problems inspired by stories has a positive effect on the attitude towards the mathematics
lesson. Therefore, the number of children's books in which mathematics teaching and children's
literature are associated, and increasing the number of studies on associating mathematics teaching
with stories, it is thought that it will affect the mathematics learning and teaching process positively.

In this study, with the verbal problems associated with children's books in the experimental
process and only problem-solving instruction was given according to the steps of problem solving with
verbal problems and only the effect of this process on the attitude towards mathematics was examined.
The view that the effect of developing a positive attitude towards mathematics on mathematics
achievement cannot be ignored (MEB, 2018), it can be said that this situation, which will affect the
attitude towards mathematics, is bidirectional. For this reason, teaching in experimental groups may
have positively affected students' problem-solving achievement and this situation may be reflected in
attitude scores. For this reason, it can be suggested that the subject be handled and examined from a
holistic perspective in future studies.
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Oz

Anahtar Kelimeler

Bu arastirma cocuk kitaplariyla iliskilendirilmis sodzel problemlerle yapilan
problem ¢6zme Ogretiminin, ilkokul dordiincii smif 6grencilerinin matematige
yonelik tutumlarina etkisini belirlemeyi amag¢ edinmistir. Bu amag¢ dogrultusunda
arastirma deseni olarak nicel arastirma desenlerinden on test-son test kontrol
gruplu yari deneysel desen benimsenmistir. Bu arastirma 2021-2022 egitim
ogretim yilinmn ikinci doneminde Mersin Ili Mut ilgesinde gergeklestirilmistir.
Aragtirmanin ¢alisma grubunu, Mersin ili Mut ilgesinde benzer sosyoekonomik
cevrede bulunan 3 farkli ilkokulun 4. Simnifina devam eden 44 G&grenci
olusturmaktadir. Deney 1 grubunda c¢ocuk kitaplartyla iligkilendirilmis s6zel
problemlerle yapilan problem ¢ozme Ogretimi, deney 2 grubunda g¢ocuk
kitaplariyla iligkilendirilmeden sadece problem ¢ézme Ogretimi yapilmis ve
Kontrol grubunda ise simif Ogretmeninin kendi planladigi bigimde sozel
problemler ¢ozdiiriilmiistiir. Verilerin toplanmasinda Haciomeroglu’nun (2013)
Tiirkge’ ye uyarladign ‘‘Matematige Yonelik Tutum Olgegi” kullamlmistir.
Aragtrmanm deneysel islemi 10 hafta boyunca uygulanmigtir. Kiiciik
orneklemler i¢in parametrik test teknikleri kullanilmasi uygun olmadigr igin
(Green ve Salkind, 2008) arastirma verilerinin analiz edilmesinde parametrik
olmayan testlerden Kruskal Wallis ile Wilcoxon Isaretli Siralar testi ise
kosulmustur. Arastirma bulgularina gore; deney 1, deney 2 ve kontrol grubu
dgrencilerinin Matematik dersine ydnelik MYTO son test puan ortalamalari
arasinda deney gruplarinin lehine anlamli diizeyde farklilik oldugu sonucuna
ulasilmigtir. Arastirmada ayrica hem deney 1 hem de deney 2 gruplarmin MYTO
puan ortalamalari karsilastirildiginda grup icindeki karsilagtirmalarina gére son
test puan ortalamalart lehine anlamli diizeyde fark durumunun oldugu
goriilmiistiir. Arastirma bulgularina gore elde edilen bagka bir sonug ise Kontrol
grubu 6grencilerinin MYTO test puan ortalamalar1 arasinda anlamli bir fark
durumunun olmadig1 goriillmistiir.
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Matematik 6gretimi
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Giris

Matematik, modern diinyanin gelisiminde &nemli bir etkiye sahiptir. Binlerce yildir
matematik, ilk sayma sistemlerinden giiniimiiziin en biiyiik bilimsel ve tibbi kesiflerine kadar bilim ve
teknolojinin merkezinde yer almistir. Toplumlarda hemen hemen herkes matematigin giinlik
hayatimizdaki degerini takdir ederken, insanlarin bircogu matematige karsi olumsuz duygular
beslemekte ve yetersizlik hissini yasamaktadir (The Australian Association of Mathematics Teachers
Inc, 2020). Matematige kars1 hissedilen bu olumsuz duygular ve yetersizlik hissi, matematigin soyut
nesneler ve bu nesneler arasindaki iligkileri inceleyen bir bilim dali olmasindan kaynaklandig1 kadar
cocukluktan itibaren matematige kars1 gelistirilen on yargi, korku ve olumsuz tutumdan
kaynaklanmaktadir (Sengiil ve Ekindzii, 2004).

Turgut ve Baykul’un (2010) belli bir obje veya konuya iliskin bireylerin olumlu veya olumsuz
egilim gosterme ve tepkide bulunma olarak tanimladigi tutumu; Askar (1986), dogrudan
gozlenemeyen, belli bir siirede edinilen fakat kolayca degismeyen duyussal bir davranig olarak
tanmimlamistir. Birey bir konuya veya duruma karsi olumsuz tutum gelistirdiginde onun kendisine
uygun olmadig diisiincesi gelistirerek ona ilgi gostermez, sevmez ve onunla ilgili ugrasta bulunmak
istemez (Baykul, 2000). Belli bir alana ve konuya yonelik ilgi ve tutumun, 6grencilerin derse katilimi
ve akademik basarisi lizerinde oldukga etkili 6zel ongoriiciiler oldugu diisiinilmektedir (Soliman &
Hilal, 2016). Bu yiizden tutumlar bireylerin basarisini, basarili olup olmama durumlar1 da tutumlarimn
etkilemektedir (Aiken, 1980).

Matematik ve Tutum

Matematigin giinliik yasamdaki yeri ve dnemi, matematik 6grenmede duyussal 6zelliklerin
etkisi, 6grencilerin matematige karsi olumsuz duygular besleyerek matematikten uzaklagmasi; tutum,
inang ve kaygi gibi duyugsal 6zelliklerin matematik 6grenmek i¢in ne kadar 6nemli olduguna dair son
yillarda artan bir vurgu yapilmaktadir (Caliskan, 2014). Matematik calisirken 6z gliven duyan, bir
problemi ¢6zerken hemen pes etmeyen ve sabirli olan, matematige kars1 hissettigi tutum ve matematik
basarisina olumsuz yonde etki edebilecek kaygilara kapilmayan her ¢ocuk matematigi
ogrenebilecegine dair inang beslemektedir (MEB, 2004).

Matematik dersine karsi beslenilen tutum, matematige beslenen olumlu ya da olumsuz hisler
olarak (McLeod, 1994) ya da matematigi sevip sevmeme, matematikle ilgili etkinliklere katilma veya
etkinliklerden kagma egiliminde olma, matematigin énemli ve gerekli bir bilim olduguna veya hayati
boyunca gerek duymayacagi bir alan olduguna dair inanisin toplami olarak tanimlanmaktadir (Akgiin,
2002). Ogrencilerin matematige yonelik tutumlari, matematik dgrenme ve 6gretiminde 6nemli bir
etkiye sahiptir (Zan & Martino, 2007). Matematige karsi olumsuz tutum gelistiren 6grenciler giinliik
hayatlarinda matematikle ugragmak ve matematigi kullanmaktan hoslanmazlar (Akdemir, 2006).
Matematige kars1 olumlu bir tutum besleyen 6grenciler ise; matematigi hayatinin her alaninda kullanir,
giinlik yasamda karsilastigi problemlere farkli ¢oziimler iireterek kolayca ¢dziime kavusabilir
(Yenilmez ve Can, 2006).

Problem ve Problem Cézme

Problem, aklin karismasina neden olan, bireylerde bu karisiklig1 ¢6zme istegi uyandiran, ilk
karsilagsmalarda ise belirli bir ¢6ziim yolu olmayan, fakat bireyin bilgi ve birikimi sayesinde dogru
¢oziimler iiretilmesi ile ¢oziilebilen bir sorun olarak tanimlanmaktadir (Tirniiklii & Yesildere, 2005).
Baska bir deyisle problem, genellikle farkl: bilgi ve becerilerin birlikte kullanildigi, alisilmisin disinda
¢Oziim yollar ile ¢ézlime kavusan belirsizlik durumudur (MEB, 2009). Matematik 6gretiminde ise
problem; iyi yapilandirilmamus, agik bir ¢6ziimil olmayan ve sistematik bir diisiinme sistemine ihtiyag
duyulan durum olarak tanimlanmaktadir (Torp & Sage, 2002). Matematik dgretiminde kullanilacak
problemler; 6grencilerin 6n bilgileriyle uyumlu, zorlayici ve ilgi ¢ekici olmalidir (Van de Walle, Karp
& Williams, 2018).

Matematikte problem deyince ilk akla gelen hikaye seklinde sunulan sézel problemlerdir.
Yabanci1 literatiirde sozel problemler ‘‘word problem’ ya da ‘‘story problem’ olarak
adlandirilmaktadir. So6zel problemler; sozel metinlerde tanimlanan bir veya daha fazla problem
durumuna sayisal veriler ve igslemler kullanilarak ¢dziim aranan matematik sorularidir (Verschaffel,

247



Egitim Kuram ve Uygulama Arastirmalar: Dergisi 2022, Cilt 8, Say 3, 246-260 Sultan KUS, Nese Isik TERTEMIZ

Greer ve De Corte, 2000). Sozel problemler 6grencilerin dil gelisimine ve akil yiiriitme becerisi ile
problem ¢dzme becerilerinin geligmesine imkan sunarak 6grencilerin matematiksel gelisiminde dnemli
bir yer tutmaktadir (Soylu & Soylu, 2006). Ogrencilerin, sézel problemleri ¢dzebilmeleri i¢in metin
icinde verilen problem durumunu iyi anlamlandirmalari, problemdeki sayisal veriler ve islemler
arasinda bag kurmalar1 gerekmektedir (Reusser & Stebler, 1997). Ayrica sdzel problemler giinliik
yasamda karsimiza ¢ikan problem durumlari i¢in bir uygulama alami olusturarak; o6grencileri
matematiksel kavramlar1 6grenmesi konusunda motive ederek olumlu tutum olusturmasimi destekler

ve Ogrencilerin yaratici ve elestirel diisiinme becerilerinin gelisimine katkida bulunur (Chapman,
2006).

Problem ¢6zme ise, problemin oldugu ve ¢6ziimiin bilinmedigi durumlarda ¢6ziime ulagmak
icin bagvurulan yol ve yontem olarak tanimlanmistir (Polya, 1962). Baska bir tanimda ise problem
¢Ozme, bireyin bilinmeyen bir durumda karsilastig1 bir problemi ¢6zmek i¢in kendi bilgi, beceri ve
anlayigini kullanarak ¢dziime ulastigi siire¢ olarak ifade edilmistir (Hendriana, Hidayat & Ristiana,
2018). Problem ¢6zme, ¢oziimleme, yorumlama, mantik yiiriitme, ¢ikarimda bulunma, tahmin etme,
degerlendirme, sentez yapma ve yansitma gibi bir dizi bilissel siireci kapsayan onemli beceridir.
Birgok iilkenin Matematik Ogretim Programi’nda problem ¢dzme ya kapsayici bir hedef ya da temel
bir bilesen olarak yer almaktadir (Stacey, 2005). Problem ¢6zme 6gretiminde genellikle 6grencilerin
matematigi giinliik hayatta karsilasabilecegi durumlar ile iliskilendirebildigi problemler, olaylar,
modeller ve baglamlar araciligryla 6grenecegi diisiiniiliir. Bu gercek yagam baglamlar1 ve modelleri ile
Karp & Williams, 2018, s.32). Problem ¢6zme 6gretiminde; 6grencileri say1 ve seklilerle calistirarak,
ogrencilerin islem yapma- probleme uygun sekil ve sema ¢izme becerilerinin gelistirilmesiyle birlikte
problem ¢dzme becerilerinin gelistirilmesi amag¢lanmaktadir (Altun, 2014).

Ogrenciler bir problemi ¢dzerken, matematikle ilgili on bilgileri ile yeni durumlar arasinda
baglanti kurmalari, problemleri anlamlandirmalari; verileri diizenlemeleri, modelleri, stratejileri ve
iligkili matematik bilgilerini kullanmalari; strateji ve yontem gelistirmeleri, bunlar1 gelistirip problem
durumuna uyarlamalari; yeni durumlar i¢in muhakeme yapmalari, uygun ¢éziim yoluna ve ¢dziimiin
dogrulugu ile ilgili karar vermeleri gerekmektedir (NAEP, 2002). Ekonomik isbirligi ve Kalkinma
Orgiitii (OECD) tarafindan diizenlenen PISA 2003 degerlendirme raporunda problem ¢dzme siirecinde
izlenmesi gereken adimlar:

* Problemin ¢ikarimlar yapilarak anlagiimasi

* Uygun bilgi ya da sinirhiliklarin belirlenerek, problemin analiz edilmesi

* Problemin grafiksel, tablo halinde veya sozlii olarak temsil edilmesi

* Olasi ¢6ziim yollarimin belirlenerek problemin ¢dziilmesi

* Problem ¢6ziimiiniin degerlendirilmesi

* Sonuglarin paylasilmasi ve yorumlanmasi olarak siralanmaktadir (PISA, 2003).

Dort iglemin problemlerinin farkli anlamlar tasimasi ve sozel problemlerin c¢esitliligi
cocuklarin bu tiir problemlerde zorlanmalarinin nedenlerinden biridir. Problem ¢6zme basamaklar;
Ogrencilerin problemleri anlamalarina, problemi yeniden sozel ya da sekil, grafik, tablo gibi temsiller
yardimi ile yeniden ifade etmelerine kisacasi problemi igsellestirmelerine firsat taniyarak 6grencilerin
problemlere farkli ¢6ziim stratejileri gelistirmelerine ve problem ¢6ziim siirecinde etkin bir sekilde yer
almalarma yardimci olan 6nemli bir 6gretim siirecidir. Ayrica problem ¢6zme Ogretim siirecinde
Ogrenciler problem ve problemin ¢oziimiiyle ilgili goriiglerini arkadaglari ile paylagsma firsati bularak
ogrencilerin matematiksel iletisim becerilerinin geligmesine uygun bir ortam saglanir. Problem ¢6zme
stirecinin asamali bir faaliyetler zinciri oldugu sdylenebilir.

Problem Cozme ve Cocuk Kitaplart

Matematik kavramlarinin 6gretilmesinde ¢ocuk kitaplarindaki hikayeleri kullanmak, eglenceli,
ilgi ¢ekici ve ¢ok yonlii bir 6grenme ortami sunmaktadir (Martinez & Martinez, 2000). Matematigi
cocuk kitaplarinin tanidik baglamina yerlestirmek cocuklar i¢in anlamlidir, matematigi giinliik
yasamlarinin ayrilmaz bir pargasi olarak gormelerini saglar. Bu baglam hem ilgi c¢ekici hem de
anlamlidir ve ¢ocuklara matematiksel fikirleri kesfetmeleri icin tanidik bir yap1 saglar (Moyer, 2000).
Hikayeler matematik 6gretiminde; bir model olusturmak, bir kavrami 6gretmek, bir problem kurmak
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ve ¢Ozmek icin etkili bir sekilde kullanilabilir (Skoumpourdi & Mpakopoulou, 2011). Hikayeler
Ogrencilerin 6n bilgilerini ve deneyimlerini, problem ¢dzme siireciyle birlestirmesine olanak tanir.
Ozellikle hikayenin ana Karakterleri, matematiksel bir problem olusturmak igin kullanildiginda
Ogrencinin hayal giiclinii ve yaraticihigini gelistirebilir ve sinifta etkili ve eglenceli bir 6grenme ortami
olusturulabilir (Casey, 2004). Boylece Ogrencilerin ilgisi matematiksel bilgiye yonlendirilebilir.
Ogrenciler hangi yasta olursa olsun, edebiyat; 6grencilerin matematik dgrenmelerine destek olarak
onlara yardimci olan, problem ¢6zmeye daha istekli olmalarina ve matematigin diinyay1 kesfetmeleri
icin firsatlar sunan faydali bir arag, dnemli bir bilim dali olduguna inanmalarini saglar (Van de Walle,
Karp & Williams, 2018, s.38).

Cocuk edebiyat1 6grencilerin yeteneklerinin akranlarindan farkli olabilecegini fark etmelerine,
zayifliklarinin olabilecegini kabul etmelerine ve birey olarak kendilerini kabullenmelerine, 6z saygi
gelistirmelerine firsat sunan etkili bir &gretim materyalidir (Ableser, 2008). Ogrenciler, ¢ocuk
kitaplarindaki hikaye karakterleri ile baglanti kurarak olumlu duygu ve tutumlara sahip olabilir (Regan
& Page, 2008). Cocuk edebiyatinin matematik 6gretiminde kullanilmasi; icerik 6grenimi ve biligsel
gelisimin desteklenmesinin yani1 sira, c¢ocuklarin sosyal ve duyussal gelisimin (Hong, 1996),
ogrenilenlerin kaliciliginin desteklenmesi ve hedefle ilgili tutum ve motivasyonun tesvik edilmesini de
saglamaktadir (Ray & Smith, 2010). Cocuk kitaplarim1 matematik dersine entegre ederek, 6gretmenler:
ogrencilerin ilgisini ¢ekebilir, 6grencilerin matematige kars1 olumlu tutum gelistirmelerine yardimei
olarak 6grencilerin motivasyonunu artirabilir; 6grencilerin bakis acilarini zenginlestirerek elestirel
diistinme yeteneklerinin gelisimine katki saglarken; hikaye kitabinda yer alan 6rnek konu ve olaylar
kullanarak da problem ¢d6zme yeteneklerinin gelisimine yardimci olurlar (Haury, 2001). Cocuk
kitaplarinda yer alan hikayelerdeki kahramanlarin karsilastiklar1 farkli problem durumlari, 6grencilerin
hikaye kahramanlari ile empati kurarak olaylar1 elestirel bir yaklagimla ele almalaria ve farkli ¢6ziim
stratejileri gelistirmelerine firsat sunarak dgrencilerin matematige karst olumlu duygular beslemesine
ve matematigi sevmelerine imkan taniyan 6nemli bir 6grenme aracidir.

Arastirmanin Amaci

Bu aragtirmanin amaci ¢ocuk kitaplartyla iliskilendirilmis s6zel problemlerle yapilan problem
¢ozme ogretiminin Ilkokul 4. smmif 6grencilerinin matematige yonelik tutumu iizerindeki etkisini
belirlemeye ¢aligsmaktir. Arastirmada bu amag¢ dogrultusunda asagidaki sorulara cevap aranmustir:

1. Deney 1, deney 2 ve kontrol grubu &grencilerinin MYTO son test puan ortalamalar:
arasinda anlamli bir farklilik var midir?

2. Deney 1 grubu &grencilerinin MYTO 6n test- son test puan ortalamalar1 arasinda
anlamli bir farklilik var midir?

3. Deney 2 grubu dgrencilerinin MYTO 6n test- son test puan ortalamalari arasinda
anlaml bir farklilik var midir?

4. Kontrol grubu 6grencilerinin MYTO 6n test- son test puan ortalamalar1 arasinda

anlamli bir farklilik var midir?
Arastirmanin Onemi

Cocuk kitaplari, matematik kavramlarin1 dogal bir sekilde sunar ve 6grencilerin matematigi
kesfetmeleri i¢in firsatlar yaratir, bu durum da 6grencilerin problem ¢dzme becerilerinin gelismesine
yardimc1 olur (Bruce, 2007). Matematiksel anlamay1 gelistirmek i¢in okuryazarlik ve matematigin
birlestirilmesinde bir ara¢ olarak ¢ocuk kitaplarinin matematik 6gretiminde kullanilmasinin;

. Bilgiyi uygulama ve elestirel diisiinmeyi gelistirme,
. Matematiksel kelime dagarciginin gelismesi ve bilginin daha fazla akilda tutulmast,
. Kiiltiirle iligkilendirilmis anlamli bir yol, bdylece 6grencilerin kisisel olarak igerik ile

bag kurmasi ve anlamlandirmasi gibi avantajlar1 oldugu belirlenmistir (Stone, 2016).

Cocuk edebiyati iriinlerinin matematik dersinde kullanilmasinin 6grencilerin matematik
etkinliklerine katilmaya motive etmekte ve matematige olan ilgilerini arttirmaktadir (Chen, 2014;
Murphy, 1999). Cocuk kitaplart 6grencilerin kendi diislince ve yaklasimlarini netlestirmek ve
genigletmek icin kullanilabilecek uygun 6gretim aracidir (Jenner, 2002; Shatzer, 2008). Cocuk
kitaplar1, 6grencilerin matematige karsi olumlu tutumlarimi gelistirmede de olumlu bir etkiye sahiptir
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(McAndrew, Morris ve Fennell, 2017). Ozellikle cocuk kitaplari, matematik ile duygulari
iligkilendirerek, matematige yonelik olumlu tutumu ve katilimi destekleyerek matematik korkusunun
azalmasina yardimei olur. Ayrica grup caligmalarinda kullanildiginda sosyal ve duygusal biiylimeyi,
sabretmeyi, 0z yeterliligin farkina varmay1 ve hedefe yonelik davranislari destekler (Flevares & Schiff,
2014). Ogrencilerin matematige karsi olumlu tutumlara sahip olmalar1 dnemlidir, ¢iinkii tutumlar
onlarin akademik performanslarini ve davraniglarini etkiler (Ceuto, Anrade, & Leon, 2003). Cocuk
kitaplarmin matematik dersinde problem ¢dzme 6gretiminde kullanilmasi, 6grencilerin hikayelerdeki
olay ve kahramanlarla 6zdesleserek matematige karsi olumsuz tutumlarmin degismesinde etkili
olacagi diisiiniildiigiinden dolay1 ¢alismamiz 6nemli goriilmektedir.

Alan yazindaki ¢aligmalar incelendiginde ¢ocuk kitaplarinin matematik Ggretimiyle
kullanimiyla ilgili yurt disinda (Aerila, & Wikholm, 2017; Anderson, Anderson, & Shapiro, 2004;
Arneja, & Tyagi, 2020; Bintz, & Moore, 2002; Borasi, Sheedy, & Siegel, 1990; Furner, 2017; ;
Furner, 2018; Giroux, 1992; Green, Gallagher, & Hart, 2017; Haury, 2001; Hong, 1996; Jenner, 2002;
Jennings, Jennings, Richey, & Dixon-Krauss, 1992; Kliman, 1993; Lawson, & Schiro, 2004;
Lemonidis, & Kaiafa, 2019; McAndrew, Monroe, & Terrell, 2018; Moore, 2008; Morris, & Fennell,
2017; Moyer, 2000; Murphy, 1999; Pomykal-Franz, & Pope, 2005; Pasko, 2004; Schroeder, & Liu,
2019; Shatzer, 2008; Sliwa, 2013; Thomas, & Feng, 2015; Tucker, Boggan, & Harper, 2010; Xu,
2016; White, 2017) ¢ok fazla ¢alisma yapildigi, Tiirkiye’de ise (Altunbay, & Soylu, 2020; Aslan,
2019; Coskun, 2013; Dinger, 2019; Dogan, & Bayram, 2022; Hacisalihoglu-Karadeniz, 2018; Isik, &
Kar, 2015; Ilter, 2014; isnas, 2011; Katipoglu, 2019; Kir, 2011; Smith, Gerretson, Olkun, &
Joutsenlahti, 2010; Yeltekin, 2019; Yildirim, 2007) smirh sayida calisma yapildigi goriilmiistiir.
Calismamizin bu yoniliyle bu alandaki bosluga katki saglayacagi diisiiniildigi icin Onemli
gorilmektedir. Ayrica, arastirma sonunda elde edilen bulgular g¢ocuk kitaplarinin matematik
ogretiminde kullanilmasiyla ilgili daha sonra yapilacak aragtirmalara 151k tutacagi diigiiniilmektedir.

Yontem

Arastirmanin deseni, aragtirma grubu, veri toplama araci, arastirmanin uygulama siireci ve
verilerin analizi aragtirmanin bu boliimde ele alinmigtir.

Arastirmanin Deseni

Bu arastirma ¢ocuk kitaplariyla iligskilendirilmis sézel problemlerle yapilan problem ¢ézme
Ogretiminin ilkokul 4. smif O6grencilerinin matematige yonelik tutumlarina etkisini belirlemek
amactyla On test-son test kontrol gruplu yar1 deneysel desen olarak tasarlanmigtir. Deneysel desenler,
0zel olarak hazirlanmis bir ¢calisma ya da uygulamanin sonug {izerindeki etkisini belirlemek veya
bagimli ve bagimsiz degiskenler arasindaki neden-sonug iligkisinin belirlenebilmesi amaciyla
uygulanan arastirma yontemleridir (Biiyiikoztiirk, 2007; Creswell & Plano Clark, 2011). Yar1 deneysel
desenlerde, biitiin degiskenleri kontrol etmenin imkansiz oldugu sosyal bilimlerde kullanilan ve
bilimsel deger olarak gercek deneysel desenden sonra gelen deneysel desenin bir tiiriidiir
(Buyiikoztiirk vd., 2013; Cohen vd., 1997; Karasar, 2003). Yari deneysel desenler, egitim
aragtirmalarinda siklikla karsilasilan tesadiifi olarak arastirma gruplarmin atanamadigr durumlarda
uygulanir (Mcmillan & Schumacher, 2001). Bu c¢alismada, arastirma gruplar tesadiifi olarak
se¢ilemedigi i¢in yar1 deneysel desen benimsenmistir. Arastirmada iki deney, bir kontrol grubu olmak
lizere yansiz olarak atama yapilarak ii¢ aragtirma grubu olusturulmustur.

Tablo 1. Arastirma deseni

Gruplar On Test Uygulama Son
Test
Deney 1 Grubu MYTO Cocuk kitaplaryla iligkilendirilmis MYTO
sozel problemlerle problem ¢dzme
Ogretimi
Deney 2 Grubu ~ MYTO Cocuk kitaplariyla iliskilendirilmeden MYTO
sozel problemlerle problem ¢dzme
Ogretimi
Kontrol Grubu MYTO Sinif 6gretmeninin kendi planladigt MYTO

bi¢imde problemleri ¢6zdiirmesi
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Arastirma Grubu

Arastirmanin ¢alisma grubu, 2021-2022 Egitim Ogretim yilinda Mersin’in Mut Ilgesi’nde
sosyoekonomik olarak orta diizeydeki ilkokullardan ii¢ farkli devlet okulundan tesadiifi olarak
belirlenen 4. siif ogrencilerinden olugmaktadir. Okullarin  sosyoekonomik olarak orta diizey
okullardan belirlenme nedenleri, arastirmaya etki edebilecek ug¢ Ornekleri engellemek, verileri
ortalama okullar a¢isindan incelemek ve yorumlamaktir. Arastirma gruplari belirlenirken grup
eslestirme yontemi ile belirlenmistir. Grup eslestirilmesinde, arastirmanin degiskenleri ele alindiginda
arastirma gruplan ortalamalar1 bakimindan birbirine denk gruplar olmalidir. Bu yiizden arasgtirmada
yer alan gruplar yaglari, egitim ve sosyoekonomik diizeyleri gibi farkli 6zellikleri yoniinden birbirine
denk gruplar arasindan seg¢ilmelidir (Eckhardt & Ermann, 1977; Akt. Biyiikoztirk, 2007: 22).
Arastirmada grup eslestirmesi yapabilmek i¢in alt1 farkli ilkokulda dordiincii sinifta 6grenimlerine
devam eden &grencilere "Matematige Yonelik Tutum Olgegi" uygulanarak, 6n test puan
ortalamalarmin analizinde birbirine denk oldugu belirlenen bes subeden iic sube tesadiifi olarak
belirlenmistir. Ayn1 sosyoekonomik ¢evreden gelen dgrencilerin olusturdugu bu siniflardan MYTO 6n
test puan ortalamalarma gore anlamli fark bulunmayan siniflardan tesadiifi olarak iki deney, bir
kontrol grubu olarak belirlenmisti. MYTO &n test puan ortalamalarma gore arastirma gruplart
arasinda istatiksel olarak anlamli bir fark goériilmediginden gruplarin birbirine denk gruplar oldugu
sOylenebilir.

Arastirmada yer alan Deney 1 grubu 15 6grenci, deney 2 grubu 15 6grenci ve kontrol grubu
ise 14 ogrenciden olusmaktadir. Arastirmanin gruplarinda yer alan 6grencilerin cinsiyet dagilimlari
Tablo 2’de gosterilmektedir.

Tablo 2. Arastirma gruplarindaki 6grencilerin cinsiyet dagilimlart

Kontrol
Deney 1 Grubu Deney 2 Grubu
Cinsiyet y y Grubu
N N N
Kiz 12 9 8
Erkek 3 6 6
15 15 14

Toplam

Tablo 2°de 6grencilerin cinsiyete gore dagilimlari incelendiginde Deney 1, deney 2 ve kontrol
gruplarindaki kiz 6grencilerin erkek ogrencilere gore ¢ogunluk olarak fazla oldugu goriilmektedir.
Deney 1 grubu 12 kiz, 3 erkek dgrenciden; deney 2 grubu 9 kiz 6grenci, 6 erkek 6grenciden ve kontrol
grubu ise 8 kiz 6grenci, 6 erkek 6grenciden olugmaktadir. Arastirma gruplarinda yer alan 6grencilerin
genel durumu incelendiginde ise 29 kiz 6grenci ile 15 erkek 6grenci olmak iizere toplam 44 6grencinin
arastirma siirecine dahil edildigi belirlenmistir.

Veri Toplama Aract

Deney 1, deney 2 ve Kontrol grubunda yer alan ilkokul 4. sinif 6grencilerinin matematige karst
gelistirdikleri tutum diizeylerini belirlemek amaciyla ‘‘Matematige Yonelik Tutum Olgegi’
kullanilmigtir. Arastirmada Tapia ve Marsch’in (2004) gelistirdigi Matematige Yonelik Tutum
Olgegi’nden uyarlanarak Lim ve Chapman (2013) tarafindan hazirlanan Matematige Y&nelik Tutum
Olgegi Kisa Formu kullanilmistir. Lim ve Chapman (2013) tarafindan uyarlanarak hazirlanan dlgekte
4 alt boyut ve 19 madde bulunmaktadir. Hacidmeroglu (2017), Lim ve Chapman’in (2013) uyarladig:
Matematige Yénelik Tutum Olgegi’ni gegerlik ve giivenirlik calismast 310 tane 4. sinif 6grencisi ile
yapilmig ve Olcegin, Pearson korelasyon katsayisi r= 0.80 ve p=0.001 olarak hesaplanmistir. Bu
bulgulara gore dlgegin giivenirliginin yiiksek oldugu sdylenebilir. Matematige Yonelik Tutum Olgegi
(MYTO) 17 maddeden ve 5 dereceli likert tipinden (Kesinlikle Katilmiyorum, Katilmiyorum,
Kararsizim, Katiliyorum, Tamamen Katiliyorum) olusmaktadir. Olcek, deger, dzgiiven, mutluluk ve
giidiileme olmak {izere ii¢ alt bashiktan olusmaktadir. Olgekte bulunan maddelerin 5°i deger, 5°i
Ozgiiven ve 7’°si mutluluk ve giidiileme alt baghig1 altinda yer almakta ve 6l¢ekten en diisiik 17 puan, en
yiiksek ise 105 puan alinmaktadir.
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Arastirmanin Deneysel Uygulama Siireci

Deneysel uygulama oncesi hazirliklar ve asil uygulama olmak {izere bu arastirma iki asamadan
olusmaktadir.

Deneysel Uygulama Oncesi

Deneysel uygulamadan Once, Oncelikle matematik Ogretimiyle iliskilendirilmis g¢ocuk
kitaplarinin belirlenmesi i¢in alan yazin taramasi yapilmistir. Kitap seciminde c¢ocuklarin yas
gruplarina, bilissel, sosyal ve duyussal 6zelliklerine uygun bilgi ve ders verici nitelikte kitaplarin
secilmesine 6zen gosterilmistir. Ayrica 4. stmif matematik dersi 6gretim programi incelenerek problem
cozme ile ilgili kazanimlar tespit edilmistir. Bu kazanimlara ayrilan siire ve icerikler dikkate alinarak
belirlenen ¢ocuk kitaplarindan, matematik alaninda lisans ve lisansiistii egitim veren iki akademisyen,
bir simif egitimi alaninda uzman ve Tiirk¢e 6gretimi lizerine ¢alisan siif egitimi doktora 6grencisi ile
dordiincii smifta egitim veren iki simif 6gretmenin de uzman goriisii almarak 10 ¢ocuk kitabinin
kullanilmasina karar verilmistir.

Kitaplarin se¢iminden sonra kitaplarla iligkilendirilmis problemlerle yapilan problem ¢ézme
ogretimiyle ilgili hazirlanan ders planlar1 ve problem ¢6zme 6gretimi i¢in hazirlanan etkinlikler igin de
alan yazin arastirmasi yapilmistir (Burns & Sheffield, 2004; Haack, 2011; Schroeder & Liu, 2001;
White, 2017). Alan yazin arastirmasindan sonra belirlenen c¢ocuk kitaplariyla iliskilendirilen
problemlerle yapilan problem ¢ézme Ggretimine uygun ders planlart ve etkinlikler hazirlanmistir.
Hazirlanan ders planlar1 ve etkinlikler, goriislerini ve Onerilerini almak i¢in problem ¢dzme 6gretimi
alaninda 2 uzmana ve ilkokul 4. sinifta egitim veren 2 sinif 6gretmenine sunulmustur. Uzmanlarin ve
sinif dgretmenlerinin goriigleri ve Onerileri dogrultusunda gerekli diizenlemeler yapilarak ders
planlarina ve etkinliklere son hali verilmistir. Arastirmamizda uygulanan problem ¢d6zme dgretiminde
Cockburn’un (2005) belirttigi agamalar dikkate alinmistir. Bu asamalar agagidaki gibidir:

. Problem durumunu tespit et! Problemde verilenleri ve istenenleri belirle!
. Problem durumuna uygun sekil/sema/diyagram ¢iz!

. Temel sekil/sema/diyagram bilgilerini matematiksel olarak ifade et!

. Problem durumunda isteneni bul ve cevabini kontrol et!

. Sen de benzer bir problem kur!

Problem ¢6zme 6gretim siirecinde Oncelikle 6grenciler ile problem hakkinda konusulmustur.
Daha sonra dgrencilerin etkinliklerde yer alan problem ¢6zme basamaklarina uygun olarak problemleri
cozmelerine firsat verilmistir. Dersin sonunda &grencilerin problem ¢oziim siiregleri hakkinda
konusulmus, yanlis cevaplarin neden yanlis oldugu hakkinda tartigilmistir. Ayrica Ogrencilerin
kurduklart problemlerden birka¢ 6rnek de sinifta okunmus ve problemlerin ¢oziimleri 6grencilerle
birlikte yapilmistir.

Problem ¢6zme 6gretimi icin segilen 10 ¢ocuk kitabinin her biri i¢in ayr1 ayri1 problemler
hazirlanmigtir. Her ¢ocuk kitabi i¢in hazirlanan problemlerle ilgili ders planlari hazirlanmistir. Ders
siiresi, ilgili kazanimlar, ders islenisinde kullanilan yontem teknik ve strateji gibi bilgilerin baslangig
kisminda yer aldig1 ders planlarinda dikkat ¢ekme, 6n bilgileri harekete gegirme, hedeften haberdar
etme ve gilidiileme gibi alt basliklardan olusan giris; etkinlikler, ara Ozetler, ara gegisler gibi alt
basliklardan olusan gelisme ve son 0zet, tekrar giidiileme, kapanig, degerlendirme gibi alt basliklardan
olusan sonug boliimleri yer almaktadir. Her ders plami ¢ocuk kitaplartyla iliskilendirilen problemlerle
yapilan problem ¢dzme Ogretimine uygun hazirlanmis ve haftalik 5 ders saati uygulama yapilmasi
planlanmistir. Hazirlanan on ders plani ile deney 1 grubunda 50 saat (10*5), deney 2 grubunda 50 saat
(10*5) olmak tiizere toplam 100 saat uygulama yapilmasi planlanmigtir. Ayrica Problem ¢6zme
ogretimiyle iligkilendirilen 10 ¢ocuk kitabindan ikisi sec¢ilerek, bu kitaplar i¢in hazirlanan etkinlikler;
ders planina uygun olarak 2021-2022 egitim 6gretim yilinin birinci doneminde 4. sinifta okumakta
olan 6grenciler ile iki hafta 10 saat (2*5) pilot ¢aligsma olarak uygulanmistir. Pilot ¢alisma sonrasinda
etkinliklerle ilgili konu alant uzmanlarinin da gorisleri alinarak son diizeltmeler yapilmistir.
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Deneysel Uygulama

Ilkokul 4. siif 6grencilerine yonelik yapilan bu arastirma nicel arastirma desenlerinden yar1
deneysel desen olarak tasarlanmistir. Arastirma ile ilgili Gazi Universitesi Egitim Bilimleri Enstitiisii
Etik Kurul Izni ve Mersin Milli Egitim Miidiirliigiinden Arastirma Izni alindiktan sonra velilerden veli
onam formlar1 da alinmistir. Arastirmanin uygulama basamaginda deney 1, deney 2 ve kontrol
gruplarina 6n test olarak ‘‘Matematige Yonelik Tutum Olgegi”’ uygulanmistir. Arastirma
uygulamalar1 olarak deney 1 grubunda cocuk kitaplariyla iliskilendirilmis problemlerle yapilan
problem ¢ézme Ggretimi ve deney 2 grubunda c¢ocuk kitaplartyla iliskilendirilmeden yalnizca sozel
problemlerle problem ¢dzme Ogretimi arastirmaci tarafindan yapilmistir. Arastirmaci deney 1
grubunda 6ncelikle hikaye kitaplarini sinifta okumus ve kitapta yer alan hikaye hakkinda 6grenciler ile
konusulmustur. Hikayelerde yer alan problem durumlarina 6grenciler ile birlikte ¢oziimler liretilmistir.
Hikayeler okunduktan sonra 6grencilere hikayelerden esinlenerek hazirlanan s6zel problem etkinlikleri
dagitilmis ve problem ¢6zme basamaklarina uygun olarak sdzel problemler ¢ozdiiriilmiistiir. Deney 2
grubunda ise arastirmaci sozel problem etkinliklerini &grencilere dagittiktan sonra Ogrenciler ile
problemler hakkinda konusmus ve sozel problemler, problem ¢dzme basamaklarina uygun olarak
¢Ozdiiriilmiistiir. Kontrol grubunda ise sinif 6gretmeninin planladig: problem ¢ézme 6gretimine uygun
ogretim yapilmistir. 10 haftalik uygulamanin sonunda deney 1, deney 2 ve kontrol grubu 6grencilerine
son test olarak ‘‘Matematige Yonelik Tutum Olgegi’’ yeniden uygulanmustir.

Verilerin Analizi

Arastirmada bagimli degisken ile bagimsiz degiskenler arasinda anlamli bir farkin olup
olmadiginin belirlenmesi amaglanmigtir. Bu amag¢ dogrultusunda deney 1, deney 2 ve kontrol grubu
ogrencilerine uygulanan ‘‘Matematige Yonelik Tutum Olgedi’> 6n test-son test puan ortalamalart
arasinda anlamli bir farkliik olup olmadigina bakilmistir. Deney 1, deney 2 ve kontrol grubu
Ogrencilerinin matematige yonelik tutumlarinin diizeyini belirlemek amaciyla arastirma sonunda elde
edilen nicel verilerin analizinde SPSS 18 programindan yararlanilmistir. Arastirmada yer alan deney 1,
deney 2 ve kontrol gruplarmin dgrenci sayilarinin 30’°dan az olmasi sebebiyle 6grencilerin MYTO 6n
test-son test puanlar1 parametrik olmayan testlerle analiz edilmistir. Cilinkii kiigiik 6rneklemler i¢in
parametrik test teknikleri kullanilamaz (Green & Salkind, 2008). Gruplarin 6n test puan ortalamalar
acisindan anlamli diizeyde bir fark olup olmadigini belirlemek i¢in Kruskal Wallis testi uygulanmistir.
Deney 1, deney 2 ve Kontrol gruplarmin grup icinde MYTO 6n test ve son test puan ortalamalar
arasindaki anlamli bir farklilk durumunu tespit edebilmek icin Wilcoxon Isaretli Siralar testi
uygulanmistir. Arastirma gruplarmin MYTO son test puan ortalamalarinda anlaml diizeyde bir fark
olup olmadigini belirlemek i¢in elde edilen verilerin analizinde Kruskal Wallis testi kullanilmastir.
Deney 1, deney 2 ve kontrol gruplarina uygulanan Kruskal Wallis testinde tespit edilen anlamli
farkliligin biiyiikligiin diizeyini belirlemek amaciyla etki biiyiikliigli hesaplanmistir. Etki biiytikligi,
elde edilen bulgularin 1s18inda gruplardaki 6grencilerin sonuglar1 arasinda onemli bir fark olup
olmadiginmi gosteren (Kilig, 2014), baska bir ifadeyle yokluk hipotezleri ve alternatif hipotezler
arasinda olusan farkin biiyiikliigii olarak tamimlanmaktadir (Ozsoy & Ozsoy, 2013). Etki
biiylikliiglinlin hesaplanmasinda genellikle Cohen’in gelistirdigi hesaplama (d) ve eta kare
kullanilmasinin yaninda, Hedge’s d, Glass’s A gibi hesaplamalar da literatiirde goriilmektedir
(Yildinm & Yildinim, 2011). Eta kare (n?) bagimsiz ve bagimli degiskenler arasinda dogrusalligin
aranmadig1 ve bagimsiz degiskenin bagimli degisken iizerindeki etki diizeyini gostermektedir
(Biiytikoztiirk, 1998). Cohen’in Eta kare siniflamasina gore Eta-kare degeri (%) 0,01-0,06 arasinda ise
etki degerinin kiigiik, 0,06 ile 0,14 arasinda ise orta, 0,14 ve iizerinde ise biiyiik oldugu soylenebilir
(Pallant, 2005).

Bulgular

Arastirmada elde edilen bulgularla ilgili alt basliklara ve bulgularla ilgili yorumlara bu
boliimde yer verilmistir.
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Deney 1, Deney 2 ve Kontrol grubu ogrencilerinin Matematige Yonelik Tutum Olgegi son
test puanlarina iliskin bulgular

[lkokul dérdiincii smifta cocuk kitaplariyla iliskilendirilmis sézel problemlerle problem ¢ézme
ogretiminin yapildigi deney 1, cocuk kitaplariyla iligskilendirilmeden sadece sozel problem ¢dzme
ogretiminin yapildig1 deney 2 grubu ve simif dgretmeninin kendi planladigi bicimde sdzel problemleri
cozdiirdiigii Kontrol grubu &grenci sayilarinin 30’dan az olmasi sebebiyle normal dagilim
gdstermeyecegi varsayilarak MYTO son test puan ortalamalari arasinda istatistiksel olarak anlamli
farklilik durumunu belirlemek amaciyla parametrik olmayan testlerden ‘‘Kruskal Wallis H Testi”’
uygulanmustir.

Tablo 4. Aragtirma gruplarinin MYTO son test puanlarmin Kruskal Wallis H analizi sonuglar

Sira Kismi
- 2
Grup N X Ortalamasi sd X P n2 Anlamlilik
Deney 1 15 76,20 30,60
Deney 1>Kontrol

Deney 2 71,26 22,53 . .

4 15 2 12451 .02 29 Deney2>Kontrol
Kontrol 14 5550 13,79

(p<.05)

Tablo 4’te gorildiigi iizere ¢ocuk kitaplariyla iligskilendirilmis s6zel problemlerle problem
¢ozme oOgretiminin yapildigi deney 1 grubu oOgrencilerinin MYTO son test puan ortalamalari
(X=76,20), cocuk kitaplartyla iliskilendirilmeden sozel problemlerle problem ¢dzme Ogretiminin
yapildig1 deney 2 grubu dgrencilerinin MYTO son test puan ortalamalar1 (X=71,26) da kontrol grubu
ogrencilerinin MYTO son test puan ortalamalarma (X=55,50) gore daha yiiksek oldugu belirlenmistir.
Ayrica MYTO son test puan ortalamalarinin analizin aragtirma gruplarmin MYTO son test puan
ortalamalar1 arasinda istatiksel olarak manidar diizeyde fark durumu belirlenmistir (p<.05). Arastirma
gruplarina uygulanan MYTO son test puan ortalamalarindaki anlamli farklilik durumunun hangi grup
ya da gruplar lehine oldugunu tespit etmek amaciyla Post-Hoc testlerinden parametrik olmayan Games
Howell testi ise kosulmustur. Games Howell testi sonuclarina gore son test puan ortalamalarinda
olusan anlamli farkliik durumunun hem deney 1 grubu hem de deney 2 grubu lehine oldugu
goriilmiistir. Bu baglamda MYTO son test puami ortalamalarina gore; cocuk kitaplariyla
iliskilendirilmis sozel problemlerle problem ¢ozme 6gretiminin yapildigi deney 1 grubu ile ¢ocuk
kitaplartyla iliskilendirilmeden s6zel problemlerle problem ¢6zme 6gretiminin yapildigi deney 2 grubu
Ogrencilerinin son test puan ortalamalari ile arasinda anlamli farklilik olmasa da sinif 6gretmeninin
kendi planladig1 bigimde s6zel problemleri ¢ozdiirdiigii Kontrol grubu 6grencilerinin son test puan
ortalamalart ile arasinda manidar farklilik oldugu goriilmiistiir. Deney gruplari ile Kontrol gruplarinin
son test puan ortalamalari arasinda olusan manidar farkin biiyiikliigiinin belirlenebilmesi igin etki
biiylikliigli Eta-kare degeri (n?) degeri hesaplamasina bagvurulmustur. Eta-kare degeri .29 olarak
bulunmustur. Bulunan Eta-kare degeri (n?), ilkokul 4. smifta uygulanan ¢ocuk kitaplariyla
iligkilendirilmis sozel problemlerle yapilan problem ¢6zme Ogretimi ve ¢ocuk kitaplariyla
iligkilendirilmeden s6zel problemlerle yapilan problem ¢dzme 6gretiminin matematige yonelik tutumu
etkileme diizeyinin yiiksek oldugunu gostermektedir.

Deney 1 Grubu Ogrencilerinin Matematige Yonelik Tutum Olgegi On Test- Son Test
Puanlarina iligkin bulgular

Cocuk kitaplartyla iliskilendirilmis sézel problemlerle problem ¢d6zme 6gretiminin yapildig
deney 1 grubundaki ilkokul dérdiincii sinif 6grencilerinin MYTO puan ortalamalarmin deneysel islem
oncesi ve sonrasinda istatiksel olarak anlamli farklilik gosterip gostermediginin belirlenebilmesi icin
elde edilen verilerin analizinde parametrik olmayan testlerden ‘‘Wilcoxon Isaretli Siralar testi’’
kullanilmagtir.
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Tablo 5. Deney 1 grubu dgrencilerinin MYTO 6n test son test puanlarinin Wilcoxon Isaretli Siralar Testi analiz
sonuglart

- Sira

Deney 1 N X Sira Ortalamasi Toplami z p
On Test 15 53,26 5,25 10,50

-2,813 ,005
Son Test 15 76,20 8,42 109,50

p<.05

Tablo 5’te sunulan nicel bulgulara gore ¢ocuk kitaplartyla iliskilendirilmis s6zel problemlerle
problem ¢6zme Ogretiminin uygulandigi deney 1 grubu dgrencilerinin deneysel uygulama Oncesi ve
sonrasindaki MYTO puan ortalamalar1 arasinda istatistiksel olarak anlamli farklilik durumu tespit
edilmistir (z=-2,813; p<.05). Bu sonugla birlikte deney 1 grubu Ogrencilerinin son test puan
ortalamasi1 (X=76,20) ve sira ortalamasinin (8,42) 6n test puan ortalamasi (X=53,26) ve sira
ortalamasma gore (5,25) yiiksek olmasi sebebiyle olusan manidar farkin ¢ocuk kitaplariyla
iliskilendirilmis problemlerle yapilan problem ¢dzme Ogretiminden sonra uygulanan son test lehine
oldugu belirlenmistir.

Deney 2 Grubu Ogrencilerinin Matematige Yonelik Tutum Olgegi On Test- Son Test
Puanlarina iligkin bulgular

Deney 2 grubunda bulunan ilkokul dérdiincii sinif 8grencilerinin MYTO &n test- son test puan
ortalamalarinin analizinde ise kosulan Wilcoxon Isaretli Siralar Testinin analiz sonuglar1 ile deney 2
grubu 6grencilerinin deneysel islem Oncesi ve sonrasinda puan ortalamalar1 arasinda istatiksel olarak
anlamli farklilik durumu tespit edilmeye c¢aligilmistir.

Tablo 6. Deney 2 grubu grencilerinin MYTO 6n test son test puanlarinin Wilcoxon Isaretli Siralar Testi analiz
sonuglari

- Sira
Deney 2 N X Sira Ortalamasi Toplami z p
On Test 15 64,26 7,50 22,50
nees 2,132 033
Son Test 15 71,26 11,25 97,50
p<.05

Cocuk kitaplariyla iligkilendirilmeden s6zel problemlerle yapilan problem ¢ézme 6gretiminin
yapildigi deney 2 ogrencilerinin MYTO puanlarmin analiz sonuglarma gore deney 2 grubu
Ogrencilerinin deneysel uygulama 6ncesi ve sonrasi puan ortalamalar1 karsilastirildiginda istatiksel
olarak anlamli farklilik durumu ile karsilagilmigtir (z=-2,132; p<.05). Ayrica arastirmada deney 2
grubu Ogrencilerinin son test puan ortalamalar1 (X=71,26) ve sira ortalamasinin (11,25) 6n test puan
ortalamasi (x=64,26) ve sira ortalamasina kiyasla (7,50) daha yiiksek olmasi, aradaki manidar farkin
son test lehine oldugunu ifade etmektedir.

Kontrol grubu égrencilerinin Matematige Yonelik Tutum Olgegi On Test- Son Test
Puanlarina iligkin bulgular

Matematige yonelik tutum diizeylerini belirleyebilmek i¢in sinif 6gretmeninin kendi planladigi
bigimde problemleri ¢dzdiirdiigii kontrol grubundaki 6grencilerin MYTO 6n test- son test puan
ortalamalari parametrik olmayan testlerden ‘‘Wilcoxon Isaretli Siralar Testi’” ile analiz edilmistir.

Tablo 7. Kontrol grubu égrencilerinin MYTO 6n test son test puanlarmin Wilcoxon Isaretli Siralar Testi analiz
sonuglari

Sira
Kontrol N X Sira Ortalamasi Toplami z p
On Test 14 57,14 9,70 48,50
,210 ,834
Son Test 14 55,50 5,31 42,50

p<.05

Siif 6gretmeninin  kendi planladigi bigimde problemleri ¢ozdiirdiigi kontrol grubu
ogrencilerinin MYTO puanlarmin analiz sonuglarina gore, Kontrol grubu égrencilerinin MYTO puan
ortalamalar1 arasinda istatiksel olarak manidar bir farklilik olmadigi goriilmistiir (z=-.210; p>.05).
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Kontrol grubu dgrencilerinin MYTO son test puan ortalamasi (X=55,50) ve sira ortalamasi (9,70) én
test puan ortalamasi1 (X= 57,14) ve sira ortalamasina kiyasla (5,31) diisiik olmasindan dolay1 az da olsa
olusan farkin 6n test Iehine oldugu goriilse de anlamli bir farklilik olmadigi tespit edilmistir.

Tartisma, Sonuc ve Oneriler

Cocuk kitaplariyla iliskilendirilmis sozel problemlerle yapilan problem ¢ézme &gretiminin,
ilkokul dordiincii sinif 6grencilerinin matematige yonelik tutumlarina etkisini belirlemek amaciyla
yapilan ¢aligmadan elde edilen bulgulardan yola ¢ikarak sunlar sdylenebilir:

[lkokul dérdiincii simifta gocuk kitaplartyla iligkilendirilmis sézel problemlerle problem ¢ézme
Ogretiminin yapildigi deney 1 grubu Ogrencileri, ¢ocuk Kkitaplariyla iligkilendirilmeden s6zel
problemlerle problem ¢ézme 6gretiminin yapildigi deney 2 grubu 6grencileri ile sinif 6gretmeninin
kendi planladigi bi¢imde problemleri ¢ozdiirdiigii Kontrol grubu 6grencilerinin matematige yonelik
tutumlar: arasinda her iki deney grubu lehine anlamli bir fark durumunun oldugu tespit edilmistir.

Calisma sonucunda hem Deney 1 grubu, hem de Deney 2 grubu dgrencilerinin MYTO 6n test
— son test ortalamalari arasinda son test lehine anlamli fark bulunurken, Kontrol grubunda ise
istatistiksel olarak bir degisim gozlenmemistir

Bulgulardan yola cikarak, ¢ocuk kitaplariyla iligkilendirilmis sozel problemlerle yapilan
problem ¢6zme Ogretiminin ve g¢ocuk kitaplariyla iligkilendirilmeden sozel problemlerle yapilan
problem ¢6zme Ogretiminin, 6grencilerin matematige yonelik tutumlarimi olumlu yonde arttirmada
sinif 6gretmeninin sdzel problemlerle uyguladigi problem ¢dzme 6gretimine gore anlamli diizeyde
daha etkili oldugu sdylenebilir. Bu sonu¢ Coskun’un (2013) ve Katipoglu'nun (2019) arastirmalarinda
elde ettigi matematik Ogretiminde hikaye kullanimimin matematik dersine yonelik tutuma etkisi
olmadig1 sonucu ile bir yoniiyle ayr1 diisliyor gibi goriinse de diger yoniiyle paralellik gosterdigi
sOylenebilir. Bu ¢aligmada her iki deney grubunun tutum puaninin kontrol grubuna gdre olumlu yonde
artmasi sonucu problem ¢ézme adimlarina gore yapilan 6gretimin etkisinin tutum iizerinde daha etkili
oldugu diisiincesini akla getirmektedir. Yine de tutum puanindaki artis Dinger’in (2019)
arastirmasinda elde ettigi matematik 6gretiminde dijital hikayelerin kullanilmasinin matematige karsi
hissedilen tutumu pozitif olarak etkiledigi sonucu ile paralellik gostermektedir.

Arastirmada gocuk kitaplariyla iligkilendirilmis s6zel problemlerle problem ¢ézme 6gretiminin
yapildig1 grup ile yalnizca sozel problemlerle problem ¢dzme 6gretiminin yapildig1 deney gruplarinin
son test puanlarinin anlaml diizeyde artis1 problem ¢6zme adimlarina gére yapilan 6gretiminin tutum
tizerinde oldukga etkili etkili oldugu sdylenebilir. Diger taraftan, sinif 6gretmeninin kendi planladigi
bi¢cimde problemleri ¢ozdiirdiigii kontrol grubu &grencilerine uygulanan matematige yonelik 6n test-
son test tutum puan ortalamalarinda bir farklilik olmamasi dikkate deger bir durumdur. Bu durum
Matematik Dersi Ogretim Programinda (MEB, 2018:15) belirtilen “Matematige karst olumlu tutum
gelistirmenin matematik basarisi iizerine etkisi géz ardi edilemez.” agiklamasi dikkate alindiginda
eldeki sonucun onemi bu agidan ortadadir. Benzer sekilde Baser ve Yavuz (2003) da matematik
dersine kars1 gelistirilen olumlu veya olumsuz tutumlarin 6grencilerin giinliik yasamda problem ¢6zme
becerileri, matematik dersindeki akademik basarilar1 ve ileriki yasantilari agisindan oldukg¢a 6nemli
oldugunu belirtmektedir. Ayrica Coban’in (1989) belirttigi gibi 6grencilerin matematik dersine karsi
tutumlarinin, akademik yonden bagarili ya da basarisiz olmalarinda, matematige ilgi duymalarinda ve
giinliik yasamlarinda matematigi kullanabilme durumlarinda rolii biiyiiktiir.

Ogrencilerin matematik dersine kars1 tutumlarmi etkileyen faktdrlerden biri de smif ici
ogretim uygulamalaridir. Ogretim stratejisi se¢imi, dgrencilerin matematige kars1 tutumunun olumlu
veya olumsuz olmasimi biiyiik dlgiide etkilemektedir (Hodges & Kim, 2013). Matematik 6gretiminin
kalbi olarak nitelendirilen problem ¢ozme Ogretiminin de matematik dersine yonelik tutumun
gelistirilmesinde etkisi géz ard1 edilemeyecek kadar 6nemlidir (Alt1 & Akin, 2017; Cantiirk Giinhan &
Baser, 2008; Cakir& Aztekin, 2016; Ozgen & Pesen, 2008). Ogrencilerin matematige yonelik
tutumlarn ile problem ¢dzme becerileri arasinda giiclii bir pozitif iligkinin oldugu, problem ¢6zme
basamaklarina uygun Ogretimin yapildigi simiflarda ¢6ziimiinii baskalariyla paylasan ve tartigan
Ogrencilerin problem ¢dzme becerilerinin daha yiiksek oldugu ifade edilmistir (Higgins, 1997,
Marchig, 2013). Bu yiizden problem ¢ézme Ogretimi ile ilgili uygulama ve aragtirmalarin sayisi
arttirllarak alan yazina katki saglanabilir. Ayrica 6gretmen ve 6grenciler i¢in ders kitaplarinda problem
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cozme Ogretimiyle ilgili Omek etkinliklerin sayis1 arttirilarak okullarda matematik 6gretimi
desteklenebilir.

Cocuk kitaplarmin kullanildig1 grupta 6grencilerin tutum puanlarinda edilen olumlu yondeki
artis, soyut semboller yerine kavramlara dayali, onlar1 gergege ve ¢ocugun diinyasina dogrudan
uygulayan ve c¢ocuklar i¢in matematiksel fikirlerin diinyasin1 okulda ogrendiklerinin Gtesinde
genisletecek cocuk kitaplarina ihtiyacimiz oldugunu vurgulayan Farr’in (1979) goriisiini
desteklemektedir. Farr (1979) boylece cocuklarin, en dnemli iletisim bi¢imlerinden biri olan basili
materyaller aracilifiyla matematigin giiciine, ¢ok ydnliiligiine, kullanishiligmma ve esnekligine maruz
birakilmalar1 gerektiginin 6nemine deginmektedir. Cocuklar, ¢ocuk kitaplarinin bu ¢ok yonlii etkisi
sayesinde matematige karst korkularini yenerek, matematige karsi olumlu tutum gelistirerek
matematigi sevecek ve etkin sekilde matematikle ilgilenecegi diisiiniilmektedir. Ister cocuk kitaplartyla
iligkilendirilmis sozel problemleriyle yapilan problem ¢dzme Ogretimi isterse de cocuk kitaplariyla
iligkilendirilmeden sadece sozel problemleriyle problem ¢ézme Ogretimi yapilsin, sonu¢ olarak
hikayelerden esinlenerek olusturulan s6zel problemlerle yapilan problem ¢6zme Ogretiminin
matematik dersine yonelik tutuma olumlu etkisi oldugu sdylenebilir. Bu yilizden matematik
Ogretimiyle ¢ocuk edebiyatinin iliskilendirildigi ¢ocuk kitaplarin sayist ve hikayelerle matematik
Ogretiminin iligkilendirilmesiyle ilgili yapilan ¢alismalarin sayisinin arttirilmasimin  matematik
O6grenme ve 0gretim siirecini olumlu yonde etkileyecegi diigiiniilmektedir.

Bu c¢alismada denel islem siirecinde ¢ocuk kitaplariyla iligkilendirilen sézel problemlerle ve
yalnizca sozel problemlerle problem ¢ozme adimlarina gore problem ¢dozme O0gretimi yapilmis ve
yalnizca bu siirecin matematige yonelik tutuma etkisine bakilmigtir. Matematige karst olumlu tutum
gelistirmenin matematik basarisi {izerine etkisinin g6z ardi edilemeyecegi diisiincesi (MEB, 2018),
matematik basarisinin da matematige yonelik tutumu etkileyecegi bu durumun ¢ift yonlii oldugu
sOylenebilir. Bu nedenle deney gruplarinda yapilan 6gretim 6grencilerin problem ¢6zme bagarilarini
da olumlu yonde etkilemis olabilir ve bu durumun tutum puanlarma da yansimis olabilecegi
diisiincesini akla getirmektedir. Bu nedenle yapilacak ¢alismalarda konunun biitlinciil bir bakis agisiyla
ele alinip incelemesi Onerilebilir.
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