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Ozet

Bu arastirmanin amaci, ¢ocuk edebiyatiyla bitinlestirilmis matematik derslerinin 8. sinif
ogrencilerinin  matematik problemi ¢6zmeye yonelik tutumlarina, problem ¢6zme becerilerine ve
stratejilerine, matematiksel iliskilendirme 06zyeterlikleri ile matematiksel ozyeterlik diizeylerine etkisini
incelemektir. Arastirmada deneysel arastirma yontemlerinden ontest-sontest kontrol gruplu yari deneysel
desen kullanilmistir. Arastirma 30 sekizinci sinif 6grencisi ile ylritulmustir. Arastirmanin verileri Matematik
Problemi Cdzmeye Yénelik Tutum Olgegi, Problem Cézme Beceri ve Stratejileri Anketi, Matematiksel
Ozyeterlik Olgegi ve Matematiksel liliskilendirme Ozyeterlik Olgegi kullanilarak elde edilmistir. Veriler
Kolmogorov Smirnov, Shapiro Wilk, iliskili Orneklemler T-testi, Wilcoxon lisaretli Siralar testi, iliskisiz
Orneklemler T-testi ve Mann Whitney-U testleri kullanilarak analiz edilmistir. Arastirmadan elde edilen
bulgulara gore, cocuk edebiyati ile biitiinlestirilmis matematik dersleri sonrasi deney ve kontrol gruplarinda
bulunan 8. sinif 6grencilerinin matematik problemi ¢ézmeye yonelik tutum, matematiksel iligkilendirme
ozyeterligi ve matematiksel 6zyeterlik diizeylerine iliskin 6n test ve son test puanlari arasinda istatistiksel
olarak anlamli bir fark bulunamamistir. Ancak deney grubu 6grencilerinin puanlarinda problem ¢ézme beceri
ve stratejileri anketinin “Problemin Cozimuni Degerlendirme” basligina iliskin olumlu yénde bir degisimin
oldugu goézlemlenmistir. Arastirmanin  bu bulgusunun ¢ocuk edebiyati ve matematik 06gretimi
butlnlestirmesinin problem ¢6zme asamalarinda énemli bir yeri olan problemin ¢dzimini degerlendirme
asamasina katki saglayabilecegi disliniimektedir.

Anahtar Kelimeler: Cocuk edebiyati, Matematik egitimi, Problem ¢dzme.

Abstract

The aim of this study is to examine the effect of mathematics courses integrated with children’s
literature on the problem-solving skills and strategies, the attitudes towards mathematical problem solving,
the mathematical connection self-efficacy and mathematical self-efficacy levels of 8th grade students. The
quasi-experimental design with pretest-posttest control group was used. The research was conducted with

! This study is a part of Meltem Yalgin’s master’s thesis which was co-supervised by Recai Akkaya and
Burcu Durmaz.

Kabul Tarihi / Received: 24.01.2022 | Onay Tarihi / Accepted: 13.09.2022


https://dergipark.org.tr/tr/pub/uefad
https://doi.org/10.19171/uefad.1060077

The Effect of Integrated Maths Lessons with Children’s... 670

30 students. The data were obtained by using the Attitude Scale towards Mathematical Problem-Solving, the
Problem-Solving Skills and Strategies Questionnaire, the Mathematical Self-Efficacy Scale and the
Mathematical Connection Self-Efficacy Scale. Data were analyzed using Kolmogorov Smirnov, Shapiro Wilk,
related samples t-test, Wilcoxon Signed Ranks test, independent samples t-test and Mann Whitney U tests.
No statistically significant difference was found between the pretest and posttest scores of the experiment
and control groups. However, it was observed that there was a positive change in the scores of the experiment
group in the "Assessment of the Problem Solving" sub-topic of the problem-solving skills and strategies
questionnaire. This finding can contribute to the evaluation of the solution of the problem, which has an
important role in the problem-solving stages. Finally, the current findings differ slightly from the literature
that argues that children’s literature integration has many contributions. Some suggestions for further studies
and implications have been made according to the results.

Keywords: Children’s literature, Mathematics education, Problem-solving.

1. Introduction

Mathematics is a vital tool in the leading the daily life and is a part of it (White, 2003). However,
individuals have various difficulties in connecting mathematics with both daily life and other fields
(Cooper & Haries, 2002). In this respect, problem-solving, which is the focus of mathematics education,
serves as a bridge to the connection of mathematics with daily life and other fields (National Council
of Mathematics Teachers [NCTM], 2000). To support mathematical connection and mathematical
literacy skills, especially in recent years, the importance of interdisciplinary connections and
approaching problems from different perspectives has become increasing, and the practice of
integrating different disciplines in education comes to the fore (Aladag & Sahinkaya, 2013; Crowther,
2012; Kansizoglu, 2014; Lipszyc, 2012; Sahbaz & Cekici, 2012).

However, results from national and international exams such as the Programme for
International Student Assessment (PISA) and the Monitoring and Evaluation of Academic Skills (ABIDE),
in which these skills are assessed, show that the reading and mathematics skills of students in Turkey
remain well below the average of the Organization for Economic Co-operation and Development
(OECD) countries (Ozmusul & Kaya, 2014). The researchers note that one of the reasons for the poor
performance, especially aligned with mathematics, is related to the number of books found at home
and that there is a positive relationship between the number of books and math performance
(Kahraman & Celik, 2017; Tiirkan et al., 2015).

In parallel, it is suggested that an integrated teaching approach by combining the fields of
reading and mathematics can be a good starting point for learning mathematical concepts and a tool
to attract children’s interests (Boavida et al., 2008). Mathematics teaching and children’s literature
integration, where language-related skills such as reading are employed, are one of the approaches
that can be used for this purpose. Because research shows that integrated mathematics courses have
a positive effect on mathematics success (Boebinger, 2015; Durmaz & Migoogullari, 2021; Green, 2013;
Lemonidis & Kaiafa, 2019; Munro, 2013; Stone, 2016; Thomas & Feng, 2015), literary success
(Boebinger, 2015), geometry success/skills (Capraro & Capraro, 2006; Hong, 1996),
interest/motivation in mathematics (Hong, 1996; Jennings et al., 1992; Mink & Fraser, 2005), attitude
towards mathematics (Munro, 2013), problem-solving (Cankoy, 2011; Lynch, 2006), critical thinking,
procedural-conceptual knowledge (Huffman, 2012), using mathematics in daily life (Moore, 2008;
Munro, 2013; Young, 2001), behavioral problems (Whitney, 2011), and reducing mathematical anxiety
(Green, 2013). However, some studies have also found that such integration has no effect on some
issues such as attitudes towards problems (White, 2003), mathematical success (Hassinger-Das et al.,
2015), attitude towards mathematics (Stone, 2016), and reducing of behavioral disorders (Whitney et
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al.,, 2017). Thus, it can be said that the research findings on the effect of integrated mathematics
lessons with children’s literature are complicated.

It has been known that children’s literary products have been integrated with mathematics
courses for a very long time (Braddon, Hall & Taylor, 1993). This is because when mathematics is
integrated with other disciplines, students realize how necessary and important mathematics is, and
how it is used in fields and disciplines other than itself (Sarpkaya Aktas, 2020). However, it is known
that studies aimed at integrating children’s literature and mathematics teaching in both national and
international literature have been conducted mostly with preschool students and the number of
experimental studies is quite small (Edelman et al., 2019; Van den Heuvel Panhuizen & Elia, 2012).
Therefore, research on the integration of children’s literature and mathematics teaching remains
important (White, 2003).

It is thought that the current study will contribute to the literature in various aspects, because
it is an experimental study conducted with students at the middle school level. In addition, the fact
that similar studies were not found in the context of attitudes towards problem-solving, problem-
solving skills and strategies, mathematical self-efficacy, and mathematical connection self-efficacy
variables examined within the scope of the study is considered as one of the original aspects of the
study. When we examine the results of the former research on these variables there is an effect of
problem-solving instruction on the attitude of problem-solving teaching towards mathematics,
attitude towards problem solving, self-efficacy, use of problem-solving strategies, and problem solving
success (Durmaz, 2014; Higgins, 1997); there appears to be a strong relationship between problem
solving and reading comprehension (Vilenius-Tuohimaa et al., 2008). In addition to this, mathematics
self-efficacy is alighed with success and attitude (Ayan, 2014; Ayotola & Adedeji, 2009; Oziidogru &
Biimen, 2016; Oztiirk & Sahin, 2015; Regber, 2011; Usher, 2009). However, there are studies that show
no meaningful relationship between problem solving success and mathematical self-efficacy (Taskin et
al.,, 2012). Research on mathematical connection is about the structures of teachers, preservice
teachers and students, teachers’ knowledge, and in-class practices (Businskas, 2008; Coskun, 2013;
Evitts, 2004; Ozgen, 2013), the nature of activities for mathematical connection in the curriculum of
different countries (Pepin & Haggarty, 2007), the level of mathematical connection skills of students
and its relationship with different variables (Kaya, 2020; Mumcu & Aktas, 2019; Trihatun, 2019).

In the scope of the current study, the effect of the integrated mathematics lessons with
children’s literature on the attitudes towards mathematical problem solving, the problem solving and
strategies, the mathematical self-efficacy, and the mathematical connection self-efficacy were
investigated. In the literature the studies on the attitudes towards mathematical problem solving are
about gifted students’ (Dogan & Cetin, 2018); the relation between the problem-solving attitude and
other variables such as success (Kaba, 2017), and epistemological beliefs (Ozgen et al., 2019) etc. It can
be inferred from thw studies that students are generally in trouble with understanding the problem
(Ertane Bas & Ozturan Sagirli, 2021). This difficulty may affect the attitudes of the students towards
problem-solving in a negative way and vice versa (Gliven & Cabakgor, 2013; ilhan et al., 2021). In
addition to this it is known that middle school students face difficulty to solve story problems according
to number problems (Ev Cimen & Kartal, 2021). For this reason, it is thought that presenting the
problems in a context as in children’s literary products may have various gains for students.

Self-efficacy for mathematical connection is about the ability of aligning the mathematical
concepts with each other, building connections between mathematics and different fields, and looking
the world with mathematical eyes. The power of seeing the mathematical patterns of the world, is
linked between mathematics success and mathematical self-efficacy (Kaya, 2020). One of the ways of
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strengthening the mathematical connection self-efficacy is to integrate mathematics with children’s
literature (Whitin & Wilde, 1992). From this point of view, the fact that an experimental study
examining the effect of middle school-level mathematics courses integrated with children’s literature
on the attitudes towards mathematical problem-solving, problem-solving and strategies,
mathematical self-efficacy, and mathematical connection self-efficacy has not been carried out is one
of the motivations for carrying out this study. Therefore, the aim of the research was determined as
to demonstrate the effect of mathematics courses integrated with children’s literature on the
problem-solving skills and strategies, attitudes towards problem solving, mathematical connection
self-efficacy, and mathematical self-efficacy of 8th grade students. The problem of the research is “Is
there a statistically significant difference between the experiment and control groups’ pre-test and
post-test scores in terms of the attitudes towards mathematical problem-solving, mathematical self-
efficacy, problem-solving skills and strategies, and mathematical connection self-efficacy?”

2. Methodology

This section provides details about the design of the study, study group, data collection tools,
data collection process, data analysis, validity, reliability and ethics.

2.1. The Design of The Study

In this study, the effect of mathematics courses integrated with children’s literature on various
variables was examined one of the pre-experimental designs as a pre-test post-test unequal control
group model (Ozmen, 2019) was used. While a mathematics course integrated with children’s
literature was applied in the experimental group, the mathematics courses were applied according to
the curriculum without any intervention to the control group. The dependent variables of the study
are attitude towards problem solving, mathematical self-efficacy, mathematical connection self-
efficacy, and problem-solving skills and strategies.

2.2. Study Group

The study group consists of 30 eighth graders studying in the 2021-2022 academic year autumn
term of a public school in a province in the Black Sea Region. There are 4 classes at the eighth-grade
level in this school, but due to the global pandemic, the classes are made up of 15 students each. For
this reason, 15 students took part in the experimental and control groups. In the study, the
mathematics course grades of the students from the previous academic year were taken into
consideration when determining the experiment and control groups. Accordingly, the two classes
closest to each other in terms of their grades were selected for research. After obtaining the necessary
legal permissions prior to the research, the scope of the research was shared with the school
administration and their support was provided in this regard.

2.3. Data Collection Tools

In the research, data collection tools are Attitude Towards Mathematics Problem Solving Scale
(Canakgli, 2008), Problem-Solving Skills and Strategies Questionnaire (Comlekoglu, 2001),
Mathematical Self-efficacy Scale (Umay, 2001), and Mathematical Connection Self-efficacy Scale
(Ozgen & Bindak, 2018). The properties of these data collection tools are described in order.
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2.3.1. Attitudes Towards Mathematical Problem-Solving Scale

It was developed by Canakgi (2008) to determine the attitudes of elementary school students
towards solving the math problem. This scale was used for examining 5-8th grades students’ attitudes
in the literature (Ozgen et al. ,2017). The scale consists of 19 5-point Likert-type items in two factors:
the liking (1, 4, 7, 10, 12, 13, 14, 16, 17, 18), and teaching factors (2, 3, 5, 6, 8, 9, 11, 15, 19). Items 1,
7, 10, 12, 13, 14, 16 and 18 of the scale are negative. The internal coefficient of consistency for the
entire scale is .848; the factor of liking is .869; the factor of teaching is .777. The appropriateness of
this scale (namely items) to 8" graders are asked middle school mathematics teachers and then it was
used for this study. One of items of this scale is “There is more than one way for solving a problem”.

2.3.2. Problem Solving and Strategies Scale

It was developed by Comlekoglu (2001) to express opinions on the problem-solving steps of
students based on Polya’s problem solving stages. It consists of 21 items. The four sub-topics of the
guestionnaire are respectively understanding the problem (1, 2, 3,4, 5, 6, 8, 10 and 12); plan for solving
the problem (5, 9, 17 and 21); the implementation of the solution of the problem (7, 13 and 20), and
the evaluation of the solution of the problem (11, 14, 15, 16, 18 and 19). The internal coefficient of
consistency for the entire questionnaire is .78; .69 for the sub-topic of understanding the problem; .77
for the sub-topic of plan for the solution; .22 for the sub-topic of the implementation of the solution;
.64 for the sub-topic of evaluating the solution of the problem. Items 1, 6, 8, 12, 14, 19 and 20 of the
questions are negative. The appropriateness of this questionnaire to 8" graders were asked middle
school mathematics teachers and then it was decided to use for this study by the researchers. One of
items of this questionnaire is “I do not need to understand the question to solve the problem”.

2.3.3. Mathematical Self-Efficacy Scale

The scale developed by Umay (2001) consists of 14 items. This scale was used for the middle
school students in the literature (Oztiirk & Kurtulus, 2017). Scale consists of three factors: mathematics
self-perception (5, 10, 11, 12, 13), awareness of behaviors in mathematics subjects (4, 5, 6, 7, 8, 9) and
the ability to transform mathematics into life skills (1, 2, 14). Eight of the items that make up the scale
are positive (1, 2, 4, 5, 8, 9, 13 and 14), while 6 (3, 6,7, 10, 11 and 12) are negative. The validity
coefficient for the entire scale is .88. The appropriateness of this scale (namely items) to 8th graders
are asked middle school mathematics teachers and then it was used for this study. One of items of this
scale is “I think that | am able to use mathematics actively in my daily life”

2.3.4. Mathematical Connection Self-Efficacy Scale

The scale developed by Ozgen and Bindak (2018) consists of 22 items. This scale was used for
the middle school students in the literature (Kaya, 2020). The scale consists of five factors which are
respectively difficulty (6, 7, 11, 13, 16, 21), using mathematics (4, 5, 8, 10, 12), connecting mathematics
initself (17, 18, 19, 20, 22), connecting with daily life (1, 2, 3) and connecting with different disciplines
(9, 14, 15). 6 of theitems (6, 7, 11, 13, 16, 21) are negative, and 18 are positive. The internal coefficient
of the scale is .85. The appropriateness of this scale (namely items) to 8™ graders are asked middle
school mathematics teachers and then it was used for this study. One of items of this scale is “I know
the usage areas of mathematical concepts in daily life.”
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2.4. Data Collection Process

The data collection tools were applied to 30 students in the experimental and control groups
at the beginning and the end of the experiment. The necessary permissions and documents for the
implementation of the data collection tools have been obtained from the relevant institutions. One
lesson hour was given at both times to apply the data collections tools and it was observed that the
given time was sufficient for both groups. In the process of determining the experimental group to be
applied in the school, which has four classes at the eighth-grade level, and the control group the end-
of-term mathematics grades were obtained through the E-School system from the school
administration and the two classes with the closest grades were selected for the study.

2.5. Implementation Process

During the application process, mathematics courses integrated with children’s literature were
conducted with the experimental group for five weeks, one day a week and two lesson hours per week.
The problems used in the experimental group were obtained from the children’s book “Shehrazad’s
101 Play, Volume 1” (Yalman & Demirkol, 2012) and the necessary permissions were obtained from
the publishers and the authors. Eight problems which were suitable for the 8th grade level were
selected based on pilot study and expert opinions in determining the problems to be used in the
research. For the problems selected for the implementation process, a five-week mathematics lesson
plans integrated with children’s literature have been prepared by the author/s regarding the
integrated lesson planning frameworks and read aloud technic in the literature (see del Prado Hill et
al., 2016; Luedkte & Sorvaag, 2018; Trelease, 2006).

In “Shehrazad’s 101 Play, Volume 1” (Yalman & Demirkol, 2012) book the author/s picked non-
routine problems which are apart from the 8" grade mathematics curriculum. That is, all problems can
be solved with basic operations. While the experimental group students worked on non-routine
problems and followed the current mathematics curriculum the control group only followed the
current mathematics curriculum. One the author/s was the teacher of both groups. So, the author/s
could control the researcher effect. In the implementation process, the experimental group students
worked on these problems in order: 29" problem for the 1t week; 33 and 43" problems for 2" week;
14 and 45™ problems for 3™ week; 26" and 34™ problems for 4™ week and 35" problem for the 5t
week. The author/s thought that these problems are more convenient for 8% grade students. A sample
lesson structure which is integrated with the book given in the Table 1.

Table 1. A Sample Lesson Structure (60 mins)

Time Teacher Actions

10m Since the whole book cannot be read during the lesson and the students had
not read the book before, the introduction part of the book was distributed in order
to draw the attention of the students to the book and the lesson. Students were
given time to read the relevant pages (pages 1-3). After the reading time was over,
the teacher read aloud the story and then the students were asked the following
questions: “What do you remember from this story? What could be the reason
Scheherazade asks Shahriar about mathematics problems?” After the students’
answers, they are informed about the learning goal by telling them “Today we will
work on one of the mathematics problems that Shahrazad asked Shahriar”.

15m Since the students had an idea about the context of the book, the teacher
made the students work on the 29th problem. The relevant pages (page 78) handed
out to the students where “Four Consecutive Numbers” titled problem and the story
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Time Teacher Actions
(see following photo, the author/s could not share the whole pages which were used
in this study because of the copyright issues about the publishers and the book’s
authors’). The problem is “The product of four consecutive numbers is either 0 or 4.
Is it right?”
When the reading time was over, the
teacher read aloud the story and then the
following questions were asked to the students
in order: “What do we need to focus on in order
to reach the solution of this problem? In order to
find the ones digit of the product in a
multiplication, which digits of the factors do we
need to examine?” Students were given time to
understand the problem and plan for solution
(Polya’s first and second stages). J -
10m The following questions were discussed in order to contribute to the
students’ planning for the solution: “How can we solve the problem? For example,
can you solve this problem by drawing a diagram?”
5m After the students’ solutions were examined, the pages containing the
solution in the book were handed out to the students (pages 79). Then a whole class
discussion was conducted on the solution in the book. The questions directed to the
students were as follows: “What kind of method was used in this solution? Can
anyone summarize this solution? Is it possible to mention a trick for solving the
problem? Why?" After discussing these questions, the solutions offered by the
students and the solution in the book were evaluated. Then the class was moved on
to the second problem.
20m The second problem was read aloud by the teacher. This problem is “The

product of four consecutive numbers is always a multiple of 24. Is it correct?”
Students were given time to think in groups. After the time is over, students wre
asked to share their solutions for the problem with the class. Then, related with the
problem, the following questions were asked to the students in order: “Is there
always a multiple of 2 in four consecutive numbers? Is there always a multiple of 3
in four consecutive numbers? Is there always a multiple of 4 in four consecutive
numbers? Is there always a multiple of 5 in four consecutive numbers? Why?”

After discussing the answers to these questions, the students were asked for
their ideas about the way to be followed to solve the relevant problem. Then the
solution in the book was shared with the students. Before discussing the solution
given in the book, students were asked to explain why the solution in the book is
correct and summarize the solution. They are asked to evaluate the similarities and
differences between their own solutions and the solution in the book. After the
discussions within the scope of the execute the plan phase, which is the third of the
problem-solving stages of Polya, and the look back phase, which is the last phase,
were over, a similar problem was posed in the last phase. “If you were asked to
multiply five consecutive numbers, which number would always be a multiple of the
product?” problem was given to the students as homework.

As seen in Table 1. author/s shaped the integrated mathematics lessons mainly on read aloud

method. In this process, the teacher firstly asked students to read the story and then posed questions

about the problem-solving process and made them to think about their problem solution stages. All

lessons were conducted in a similar structure in the experimental group.
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2.6. Data Analysis

To decide on the statistical test that is appropriate in the analysis process of the data,
hypothetical tests were performed first. In the process of testing the assumptions, normalization tests
were carried out on the pre-test, post-test, and pre-posttest difference scores of the groups.
Kolmogorov Smirnov and Shapiro Wilk tests were used to test normality. In line with the results of the
analysis to test the normality, it was decided which of the parametric or non-parametric tests would
be applied. After examining the assumptions, descriptive statistics on the sub-dimensions of the scales
and the questionnaire used in line with the sub-problems of the study were calculated. Negative
expressions that should be counter-rated on the scales before this is performed are recoded in
accordance with the scale usage reverse-encoded to be 1>5>4>4, 3>3, 4>2 and 5>1. Then, for each
sub-factors of all scales, participant scores are divided by the number of items in the sub-factors.
Finally, mean, median and mode calculations were performed. In addition, standard deviations have
been determined for each score type. After descriptive statistical calculations were made, hypothesis
tests were performed to answer research problems by examining assumptions. For this purpose, the
scores obtained from the scales and questionnaire were compared with the experimental and control
group according to the pre-test, post-test, and pre-posttest difference scores of these groups. To
compare the two measurements on the same group, related samples t-test from preferred parametric
tests and Wilcoxon Signed Ranks test from non-parametric tests were used. The difference data
between the participants’ pre-test, post-test and pre-posttest scores were analyzed using the
Independent Samples t-test from parametric tests and the Mann Whitney-U test from non-parametric
tests.

2.7. Validity and Reliability

The measures taken to ensure the validity and reliability of the research are as follows: The
research data were obtained simultaneously from the experimental group and control groups at two
different times, before (pre-test) and after the experimental intervention (post-test). Information on
the reliability of the scales and the questionnaire used in the research is given in the topics where the
scales and the questionnaire are introduced.

To prevent the instruction/trainer effect, experimental instruction was carried out by the
teacher who is already conducting the mathematics courses of the experimental and control groups
both. The trainer of this study was one the researchers and s/he taught both experimental and control
groups both, because s/he was their mathematics teacher at the school. In this way, the researchers
could control the process by means of the research. To prevent the time and maturation effect that
threatens internal validity, the instruction is limited to 5 weeks and encoded by two researchers
independent of pre-tests and post-tests to prevent the effect of data collection tools (Ozmen, 2019).

2.8. Ethics, Acknowledgements, Conflicts of Interest and Authorship Contribution Statement

The first of the measures taken to carry out the research within an ethical framework is that
ethics committee approval and legal permission have been obtained from the necessary institutions.
This research has the permission of the ethics committee issued by Bolu Abant izzet Baysal University
Human Research in Social Sciences Ethics Committee on 09.24.2021 with the decision no 2021/04
(Protocol No: 2021/194). Throughout the process from planning, implementation, data collection to
analysis of data, all the rules specified to be followed within the scope of “Scientific Research and
Publication Ethics Directive of Higher Education Institutions” were complied with. None of the actions
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specified under the second part of the directive, “Actions Contrary to Scientific Research and
Publication Ethics”, have been carried out. Scientific, ethical and quotation rules were observed in the
writing process of this research; no falsification has been made to the collected data. In addition to the
approval of the ethics committee, voluntary consent forms of the participants in the study group were
provided.

The data of this research was obtained from Meltem Yalgin’s master thesis “The Effect of
Mathematics Integrated with Children’s Literature on 8th Grade Students’ Problem Solving Skills,
Mathematical Connection and Self-Efficacy Levels” which was presented to Bolu Abant izzet Baysal
University Graduate Education Institute Mathematics and Science Education/Mathematics Education
Graduate Program and supervised by Assoc. Prof. Dr. Recai AKKAYA and Assist. Prof. Dr. Burcu
DURMAZ.

The contribution rates of the authors to the research are 50% for the first author and 25% for
the second and third authors. While the first author contributed to all phases of the research, the
second and third authors contributed and made revisions in the methods, findings, and conclusion
sections. There are no conflicts of interest in this study.

3. Findings

The findings of the study are discussed in subheadings of each data collection tool.

3.1. Findings from The Attitude Towards Mathematics Problem Solving Scale (ATMPSS)

The normality of the distribution of scores was first examined in comparison of the students in
the experimental and control group in terms of pre-test, post-test and pre-posttest difference scores
obtained from the scale. Accordingly, in the analysis of the scores, the Mann Whitney U test was used
to compare the post-test scores obtained only from the liking sub-dimension of the scale and the
pretest-posttest difference scores obtained from the teaching sub-dimension, while comparisons of
other data were made with the Independent Samples t-test. The results of the analysis are given in
Table 2.

Table 2. The Comparison of ATMPSS Pre-Test, Post-Test and Pre-PostTest Difference Scores
(independent samples t-test)

dimenjiZ:}Factor Measure Group n Ort. S SD t p

Liking Dxperiment 12 3:22 8:22 28 -1.882  0.070
Teaching Pre-test E’;‘r’ﬁ:)r}"e”t 12 jég 8:23 28 -0.878 0.388
ATMPSS Dxperiment E zgg 8:21 28 -1.891  0.069
Teaching . E’;‘r’ﬁgre”z E gég §EZ 28 -0.358 0.723
ATMPSS C’gﬂi:gre” I sse o029 28 0389 o701
Liking Difference (Ej)c()ii:l)rrent 12 ?03170 832 28 1.504 0.144
ATMPSS Scores Experiment 15 0.23 0.68 )8 1.299 0.205

Control 15 -0.05 0.53
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When Table 2 is examined, it is seen that the ATMPSS scale (excluding the scores obtained by
the experiment and control groups from the post-test of the liking sub-dimension and the difference
scores obtained from the teaching sub-dimension) did not differ statistically significantly in terms of
the experimental and control groups of the pre-test, post-test and difference scores obtained for
normal distribution and teaching sub-dimensions (Can, 2020). Mann Whitney U test was used for other
scores obtained from the ATMPSS scale that did not show normal distribution and the analysis results
were given in Table 3.

Table 3. ATMPSS Comparison of Post-Test and Difference Scores (Mann Whitney U test)

Dimension/ Group Rank
Factor Measure n Mean SS U p
. Experiment 15 14.77 0.93
Liking Post-test Control 15 16.23 0.82 101.500 0.647
. . Experiment 15 16.43 0.53
Teaching Diff. Control 15 1457 041 98.500 0.559

There is no statistically significant difference in terms of the scores examined according
to Table 3. Based on these findings, it can be inferenced that mathematics courses integrated with
children’s literature have no statistically significant effect on the attitudes of 8th grade students
towards solving the mathematics problem.

3.2. Findings from the Problem-Solving Skills and Strategies Questionnaire (PSSSQ)

The normality of the distribution of scores was first looked at in comparison of the students in
the experimental and control group in terms of pre-test, post-test and pre-posttest difference scores
obtained from the questionnaire. Since all the data obtained from the questionnaire showed normal
distribution, the independent samples t-test was used. The results of the analysis are given to Table 4.

Table 4. PSSSQ Pre-Test Post-Test and Comparison of Difference Scores

Dimension/

Factor Measure Group n Mean SS SD t p
. Experim
g:\odbtelgs;;c]andlngthe ent 15 3.80 0.47 )8 0.179 0.859
Control 15 3.76 0.66
. Experim
zloaizzl;gforthe ent 15 3.48 0.68 )8 0176 0.862
Control 15 3.44 0.69
. Experim
églz'z:fthe Pre-test  ent 1> 368 081 55 o8  o0a1s
Control 15 3.84 0.39
. Experim
Egzt:iztr:onofthe ent 15 3.27 055 )8 -0.924 0.363
Control 15 3.46 0.56
Experim
PSSSQ ent 15359 033 28 -0.378 0.709
Control 15 3.64 0.43
. Experim
grnodbelgia”d'”gthe Post-test  ent 15379 048 o 0240 0812
Control 15 3.74 0.53
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Dimension/ Measure Group n Mean SS SD t p
Factor
Planning for the E)r(];;enm 15 3.20 0.63 28 -1.589 0.123
solution Control 15 3.53 0.50
Applying the Experim 15 3.68 0.44 28 -0.841 0.407
. ent
Solution

Control 15 3.84 0.56

Evaluation of the Experim 15 3.82 0.65 28 1.487 0.149

Solution ent
Control 15 3.50 0.52
PSSSQ Experim 15 3.70 0.36 28 0.302 0.765
ent
Control 15 3.66 0.38
Understanding the Diff. Experim 15 -0.00 0.35 28 0.036 0.972
Problem ent
Control 15 -0.01 0.64
. Experim 15 -0.28 0.91 28 -1.272 0.214
Planning for the ent
Solution Control 15 0.08 0.69
Applying the Experim 15 0.00 0.70 28 0.000 1.000
. ent
Solution

Control 15 0.00 0.45

Evaluation of the Experim 15 054 094 28 1.720 0.098

Solution ent
Control 15 0.03 0.66

PSSSQ Experim 15 0.11 0.40 28 0.618 0.542
ent

Control 15 0.01 0.43

When Table 4 is examined, it is seen that the pre-test, post-test, and difference scores obtained
from all sub-topics of the PSSS questionnaire do not differ statistically significantly in terms of
experiment and control groups (Can, 2020). Accordingly, it can be inferred that the intervention has
no meaningful effect on the problem-solving skills and strategies of 8th grade students.

3.3. Findings from the Mathematical Connection Self-Efficacy Scale (MCSS)

The normality of the distribution of scores was examined firstly in comparison of the students
in the experimental and control groups in terms of pre-test, post-test and pre-posttest difference
scores obtained from the scale. In the comparison of pre-test, posttest, and difference scores in terms
of experiment and control groups, Mann Whitney U test for post-test scores of the scale only
“Connection with Daily Life” dimension and independent samples t-test for other scores were used.
The results of the analysis are given in Table 5 and Table 6 respectively.
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Table 5. MICSS Pre-Test-Post-test and Comparison of Difference Scores (independent samples t-test)

Dimension/

Measure Group n  Mean SS SD t p
Factor

iere Experiment 15 3.34 0.59
Difficulty Control 15 391 073 28 0.511 0.613
. . Experiment 15 3.34 0.45
Using Mathematics Control 15 3.65 0.69 28  0.035 0.157
Connection Experiment 15 3.60 0.52
Mathemat|c5W|th Control 15 381 0.76 28 0.214 0.384
itself
Connection Pre-test Experiment 15 3.37 0.53
Me?the.matlcswnh Control 15 364 075 28 0.061 0.271
Daily Life
Connection Experiment 15 3.02 0.83
Mathemahcswfch Control 15 335 101 28 0.701 0.332
Other Fields

Experiment 15 3.36 0.43
MESS Control 15 3.53 0.63 28 0836 0410
e Experiment 15 3.53 0.54
Difficulty Control 15 3.50 0.66 28 0.150 0.882
. . Experiment 15 3.53 0.32
Using Mathematics Control 15 361 0.59 28  0.230 0.653
Connection Post-test Experiment 15 3.46 0.64
!Vlathematlcswnh Control 15 373 0.84 28  0.317 0.338
itself
Connection Experiment 15 3.04 0.87
MaTthe.matlcswnh Control 15 348 0.76 28  0.828 0.149
Daily Life
. Experiment 15 0.18 0.53
Difficulty Control 15 098 0.50 28 -0.485 0.632
. . Experiment 15 0.18 0.62
Using Mathematics Control 15 -004 053 28 1.088 0.286
Connection Experiment 15 -0.13 0.70
!\/Iathematlcswrch Control 15 -011 077 28 -0.197 0.845
itself Diff
Connection ' Experiment 15 0.13 0.57
Ma!the‘matlcswr(h Control 15 011 0.68 28  0.096 0.924
Daily Life
Mathematics with Experiment 15 0.02 0.73
Other Fields Control 15 013 113 28 0318 0753

Experiment 15 0.08 0.42
MESS Control 15 0.08 0.40 28 0021 0.983

Based on Table 5, it can be inferred that the pre-test, post-test, and difference scores obtained
from the scale’s sub-dimensions and itself (excluding the connection with daily life sub-dimension and
the post-test scores for the entire scale) do not differ statistically significantly in terms of experiment
and control groups. Analysis results on the sub-dimension of connection with daily life and the post-
test scores for the entire scale are given in Table 6.
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Table 6. MICSS Comparison of Post-test Scores (Mann Whitney U test)

Dimension/ Factor Measure Group n Mean s U p
Rank
Connection Post- Experiment 15 13.97 0.48
Mathematics with Control 15 1703 o06g 52°00 033l
Daily Life
Post- Experiment 15 13.70 0.41
MCSS test Control 15 17.30 0.50 85.500  0.262

According to Table 6, the post-test scores of students in the MCSS total post-test score
(U(28)=85.500) and the scale’s Connection with Daily Life (U(28)=89.500) sub-dimension do not differ
statistically significantly in terms of experiment and control groups. Accordingly, it can be inferred that
the intervention has no meaningful effect on the mathematical connection self-efficacy of 8th grade
students.

3.4. Findings from the Mathematical Self-Efficacy Scale (MSS)

The normality of the distribution of scores was examined firstly in comparison of the
experimental and control groups in terms of pre-test, post-test and pre-posttest difference scores
obtained from the scale. Accordingly, the Mann Whitney U test was used to compare the “awareness
in behaviors in mathematics subjects” dimension with the post-test score obtained from the entire
scale and the difference scores in terms of groups. In all other scores, independent samples t-test was
used. The results of the analysis are given in Table 7 and Table 8, respectively.

Table 7. MSS Pre-Test-Post-test and Comparison of Difference Scores (independent samples t-test)

Dimension/

Factor Measure Group n Mean SS SD t p

Experiment 15 3.49 0.77

Self-Perception 28 -0.554 0.584

Control 15 3.66 0.93
Awareness in Experiment 15 2.65 0.58
BehaV|or5|.n . Control 15 295 0.54 28 -1.449 0.158
Mathematics Subjects Pre-test
Transforming Experiment 15 3.20 0.61
MéthematlcsmtoLlfe Control 15 373 0.88 28 -1.919 0.065
Skills

Experiment 15 3.07 0.55
MSS Control 15 3.37 0.67 28 -1.334 0130

. Experiment 15 3.73 0.67

Self-Perception Control 15 348 0.99 28  0.815 0.422
Awareness in Post-test Experiment 15 15 3.24
Behaviors in 28 -1.727  0.095
Mathematics Subjects Control 1515 3.66
Transforming Experiment 15 0.24 0.78
M?thematlcsmtoLlfe Control 15 018 087 28 1.403 0.172
Skills Diff

Experiment 15 041 0.80
Control 15 0.08 0.42
Experiment 15 0.04 0.68 28 0.444 0.660

Self-Perception 28 1.378 0.179
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Dimension/ Measure Group n  Mean SS SD t p
Factor
Awareness in
Behaviors in Control 15 0.06 0.68

Mathematics Subjects

According to Table 7, it can be inferred that the pre-test, post-test and difference scores
obtained from the scale and itself (except for the post-test scores of the awareness sub-dimension in
the behaviors in mathematics subjects and the post-test and difference scores obtained from the
entire scale) did not differ statistically significantly in terms of the experiment and control groups. The
analysis results of the post-test scores of the sub-dimension of awareness in behaviors in mathematics
subjects are given in Table 8.

Table 8. MISS Post-test and Comparison of Difference Scores (Mann Whitney U test)

Dimension/ Measur Mean

Factor Group n Rank 33 v P
Awareness in Behaviors in Post- Experim 15 14.87 0.50
Mathematics Subjects test ent 103.000 0691
J Control 15  16.13  0.54
Experim
MSS ::ss‘tt' ent 15 1487 044 163000 0.603
Control 15 16.13 0.51
Experim

MSS Diff. ent 15 17.43 0.63 83.500 0.226

Control 15 13.57 0.41

When Table 8 is examined, MSS posttest total score (U(28)=103,000) and difference
(U(28)=83,500) scores, awareness in behaviors in mathematics subjects (U(28)=103,000) sub-
dimension post-test scores there is no statistically significant difference between the experiment and
the control group. Accordingly, it can be inferred that the intervention has no meaningful effect on the
mathematical self-efficacy of 8th grade students.

4. Conclusion, Discussion, and Recommendations

In this study, the effect of the mathematics courses which were integrated with children’s
literature on the 8th grade students’ attitudes towards problem-solving, problem-solving skills and
strategies, mathematical connection self-efficacy and mathematical self-efficacy was examined.
Within the scope of the research, while an instruction was applied that integrated mathematics
courses with children’s literature for five weeks in the experimental group, no intervention was made
in the control group. After the instruction, it was examined whether there was a statistically significant
difference between the problem-solving attitude, mathematical self-efficacy, problem-solving skills
and strategies, mathematical connection self-efficacy pre-test and post-test scores of the students in
the experimental and control groups.

According to the findings of the study, there was no statistically significant difference between
experiment and control groups in terms of pre-test posttest difference scores obtained from all sub-
dimensions of the attitudes towards solving mathematics problems. This finding of the study also
coincides with White’s (2003) finding. White (2003) also examined the impact of mathematics teaching
through children’s literature on students’ attitudes towards solving mathematics problems and



The Effect of Integrated Maths Lessons with Children’s... 683

conducted a seven-week experimental study with 90 second grade elementary school students. As a
result of the research, it was determined that the use of children’s literature had no effect on students’
attitudes towards solving the mathematics problems. However, Lynch (2006) and Cankoy (2011) found
that the effect of mathematics teaching integrated with children’s literature on attitudes towards
solving the mathematical problem was effective. Lynch (2006) worked with second grade students,
and Cankoy (2011) worked with third grade students within a 10-week experimental study, and they
determined that the use of children’s literature had a positive effect on problem-solving attitudes. In
addition to these studies, some findings from different research are remarkable, too. Dayo et al. (2021)
found out that digital game-based learning, Tiim and Kutluca (2021) investigated that rich learning
environments and, Sanlidag and Aykag¢ (2021) clarified that mind games has a positive impact on
attitudes towards problem solving. All these environments have common factors such as learner
centered teaching and rich contexts for mathematics. Mathematics teaching and children’s literature
integration has these features too but after the implementation there is no a meaningful effect. The
differences in the findings may be related to the grade levels studied or the duration of the
experimental intervention.

When the data obtained from the questionnaire of problem-solving skills and strategies were
examined, it was determined that there was no statistically significant difference between experiment
and control groups in terms of differential scores obtained from all sub-topics of the questionnaire.
However, it was determined that there was a statistically significant difference between the pre-test
and post-test scores of the experimental group in the sub-topic of the questionnaire which is
“evaluating the solution of the problem”. The effect size of the difference is calculated as 0.85, which
is considered by Cohen (1992) to be the size of the wide impact (Field, 2009, s. 57). This finding
indicates that the behavior of the experimental group participants in “Evaluating the Solution of the
Problem” was positively affected because of the integrated instruction. In the evaluation of the
solution, which is the final stage of problem solving, efforts are made to establish problems that can
be solved with a similar strategy. The fact that there are problems with context in the book used in the
instruction process may have caused this finding to occur.

There is no statistically significant difference in terms of experiment and control groups
according to the difference scores obtained from all sub-dimensions of the mathematical connection
self-efficacy scale. This finding of the study does not coincide with the findings of many studies in the
literature (Altintas, 2018; Huffman, 2012; Moore, 2008; Munro, 2013; Young, 2001). According to
these studies, mathematics courses integrated with children’s literature have had an impact on the
awareness of elementary school students to connect mathematics with daily life (Moore, 2008; Munro,
2013; Young, 2001). Altintas (2018) found that the third-year pre-service teachers gained a positive
attitude of connection between daily life and mathematics by integrating children’s literature with
mathematics teaching. There are lots of studies which are focused on mathematical connection skills
and its development. For example, Rohmah et al.’s (2020) findings are alike this study. They found that
their instruction has no effect on the eighth-grade students mathematical connection skills. In addition
to this study’s findings Maulidawati et al.’s (2020) and Zengin’s (2019) results are also interesting
because they found that in a cooperative learning environment, students’ mathematical connection
skills have developed. It can be claimed that in group works which are needed the students’
communication and collaboration skills rather than isolated learning climate because of the pandemic
restrictions, students’ gains may be much more. This study’s one of the biggest limitations is minimum
teacher-student and student-student connection because of the isolated learning environments and
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this situation can be thought it’'s a paradox of mathematics teaching and children’s literature
integration.

According to the data obtained from the mathematical self-efficacy scale, there is no
statistically significant difference between the difference scores of the experimental and control
groups. There was no study where this finding of the study could be discussed. Because an
experimental study examining the effect of mathematics courses integrated with children’s literature
on mathematical self-efficacy could not be found. But there some studies which were investigated the
effect of different kinds of instruction on mathematical self-efficacy. Some of the researchers were
examined the effect of STEM, history of mathematics and realistic mathematics education integrated
courses on students’ self-efficacy and did not find a statistical meaningful difference between
experiment and control groups like this study (Albayrak, 2011; Demir, 2017; Kogyigit, 2019). But
Zetriuslita et al. (2021) found out that Geogebra based instruction and Ulandari et al. (2019) realistic
mathematics education (RME) approach has a positive effect on self-efficacy. Both Geogebra and RME
are well-known for priotizing the active participation of students in the teaching processes. In this
study, students were deprived of more face-to-face training than usual due to pandemic conditions,
so they were not able to participate actively. Therefore, even if it is a new style of teaching for students,
mathematics teaching and integration of children’s literature may not have had the expected effect
on mathematical self-efficacy.

In sum, in this study it was reported that mathematics courses integrated with children’s
literary products had no statistically significant effect on the problem-solving attitudes, problem
solving skills and strategies, mathematical connection self-efficacy, and mathematical self-efficacy of
8th grade students. These findings of the study are important for teachers who would like to take this
approach to their classrooms in terms of an approach where experimental studies are relatively scarce,
teacher educators who conduct pre-service and in-service trainings about the approach, and policy
makers who are considering various planning in this regard.

It is seen that various discussions are held on issues such as which degree and how the
integration of mathematics and children’s literature is conducted in experimental studies, where more
practice-based activity examples and lesson plans are shared in the literature generally, experimental
studies are mostly limited to younger students (Edelman et al., 2019). It is also known that there are
some prominent issues such as how integration is done, teacher’s education on the subject, teacher’s
beliefs, and the quality of the books to be used in the integration play a key role in the products that
arise because of integration (Edelman, 2017; Flevares & Schiff, 2014, Nurnberger-Haag, 2017). The
teacher (one of the researchers) who conducted this study continued a week of in-service training on
the subject. However, the fact that measures arising from the global pandemic effect were carried out
at the time of implementation may have had an impact on the findings of the study. Because the
experimental intervention is limited to a certain period and course hours, and the class sizes are
reduced. Fluctuations in students’ motivation to learn due to the epidemic may also have reduced the
effect of experimental intervention. Because the use of children’s literature products in teaching
transforms students from passive receivers to active participants in lessons and creates a high level of
interaction in student-teacher communication that is not reached in courses carried out by traditional
methods (Kaya & Haydar, 2020). In the courses where children’s literature and problem-solving skills
are integrated, the character in the story is discussed on how the character can solve the problem
when faced with the problem, students are expected to solve this problem, students are asked to
explain their solutions by asking their thoughts on solutions and how the character in the story reaches
the solution is discussed together. The global pandemic conditions may have taken this opportunity
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away from the students. Therefore, since an integrated course conducted in epidemic conditions limits
in-class interaction, the experimental application may not have had the expected effect. This
demonstrates the importance of in-class interaction in the integration of children’s literature and
mathematics teaching.

Based on the findings of the research, the following recommendations can be made for future
research and implementation: The relevant research was conducted with students at the 8th grade
level. Further research can be conducted with models closer to experimental, covering more students
and at different grade levels. In this study, quasi-experimental intervention was limited to 5 weeks.
Since all the variables examined within the scope of the study are affective variables and the change
of affective variables such as attitudes requires more time, longer-term applications can be performed.
Last but not least, itis common knowledge that there is a strong link between mathematics and reading
and, it is shown with in some studies (Cascella, 2020) but in this study researchers did not examine this
link. So, they don’t know anything about the students’ attitudes towards reading or their reading skills.
Maybe these two factors played a vital role in this study. In future studies, the researchers may
investigate the implementation effect by considering these causal connections with measuring other
scales which are about reading.
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Genis Ozet

Matematik, giinlik hayatin devaminda énemli bir arag olup onun bir parcasidir (White, 2003).
Ancak buna ragmen bireyler, matematigi hem giinlik hayatla hem de diger alanlarla iliskilendirmekte
cesitli zorluklar yasamaktadirlar (Cooper ve Haries, 2002). Matematiksel iliskilendirme ve matematiksel
okuryazarlik becerilerini desteklemek amaciyla oOzellikle son vyillarda egitimde farkli disiplinleri
bltlinlestirme uygulamalari 6n plana ¢ikmaktadir (Aladag ve Sahinkaya, 2013). Okuma gibi dile iliskin
becerilerin ise kosuldugu matematik Ogretimi ve cocuk edebiyati bitlnlestirmesi bu amacla
kullanilabilecek yaklasimlardan biridir. Ancak hem ulusal hem de uluslararasi alanyazinda ¢ocuk
edebiyati ve matematik 6gretimi bitlnlestirmesine yonelik calismalarin daha c¢ok okul 6ncesi
diizeydeki 6grencilerle ylrituldigi ve deneysel ¢alismalarin sayisinin oldukga az oldugu bilinmektedir
(Edelman vd., 2019). Buradan hareketle arastirmanin problemi "Deney ve kontrol gruplarinda yer alan
ogrencilerin matematiksel problem ¢ozmeye yonelik tutum, matematiksel 6zyeterlik, problem ¢6zme
beceri ve stratejileri, matematiksel iliskilendirme 6zyeterlik 6n test ve son test puanlari agisindan hem
kendi gruplari igerisinde hem de gruplar arasinda istatistiksel olarak anlamli bir farklilik var midir?"
seklinde belirlenmistir.

2. Yontem

2.1. Arastirmanin Deseni

Bu arastirmada yari deneysel desenlerden 6n test son test esitlenmemis kontrol gruplu model
kullanilmistir (Ozmen, 2019).



The Effect of Integrated Maths Lessons with Children’s... 692

2.2. Calisma Grubu

Arastirmanin ¢alisma grubunu 30 sekizinci sinif 6grencisi olusturmaktadir. Calismada deney ve
kontrol grubu olacak sekilde (15’er 6grenci) subeler belirlenirken bir 6nceki doneme ait matematik
dersi notlari degerlendirilmistir.

2.3. Veri Toplama Araglari

2.3.1. Matematik Problemi Cézmeye Yonelik Tutum Olgegi. Canakg (2008) tarafindan
gelistirilmistir. Olgek 19 maddeden olusmakta olup 5'li likert tipindedir.

2.3.2. Problem Cozme Beceri ve Stratejileri Anketi. Comlekoglu (2001) tarafindan
gelistirilmistir. 21 maddeden ve 4 alt basliktan olusmaktadir.

2.3.3. Matematiksel Ozyeterlik Ol¢egi. Umay (2001) tarafindan gelistirilen 6lgcek 14 maddeden
ve 3 faktérden olusmaktadir.

2.3.4. Matematiksel iliskilendirme Ozyeterlik Olgegi. Ozgen ve Bindak (2018) tarafindan
gelistirilen olgek 22 maddeden ve 5 faktorden olusmaktadir.

2.4. Veri Toplama Siireci

Arastirma icin belirlenen Ug¢ 6lgcek ve bir anket, bes haftalik cocuk edebiyatiyla bitlinlestirilmis
matematik 6gretimi derslerinin baslangicinda ve bitiminde uygulanmistir. Deney grubunda kullanilan
problemler “Sehrazad’in 101 Oyunu, Cilt 1” (Yalman ve Demirkol, 2012) adl kitaptan alinmustir.

2.5. Verilerin Analizi

Verilerin analiz stirecinde 6ncelikle varsayimlarin test edilmesi siirecinde gruplarin 6n-test,
son-test ve 6n-son test fark puanlarina iliskin normallik testleri yapiimistir. Normalligin sinanmasi igin
Kolmogorov Smirnov ve Shapiro Wilk testlerinden faydalanilimistir. Normalligin sinanmasi igin yapilan
analiz sonuglari dogrultusunda parametrik olan veya olmayan testlerden hangisinin uygulanacagina
karar verilmistir.

2.6. Gegerlik, Giivenirlik ve Etik

Arastirma verileri deney grubu ile ve kontrol gruplarindan, deneysel miidahale 6ncesi (6n test)
ve sonras! (son test) olmak Uzere iki farkli zamanda ancak her iki gruptan es zamanl olarak elde
edilmistir. Uygulama/uygulayici etkisinin 6niine gecebilmek amaciyla, deney ve kontrol gruplarinin
matematik derslerini halihazirda vyiritmekte olan 0gretmen tarafindan deneysel 06gretim
gerceklestirilmistir. i¢ gecerligi tehdit eden zaman ve olgunlagsma etkisinin éniine gecebilmek amaciyla
deneysel uygulama 5 hafta ile sinirlandiriimis, veri toplama araglari etkisinin 6niine gecebilmek
amaciyla én test ve son testlerden birbirinden bagimsiz iki arastirmaci tarafindan kodlanmistir (Ozmen,
2019).
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3. Bulgular

3.1. Matematik Problemi C6zmeye Yénelik Tutum Olgeginden (MPCYTO) Elde Edilen Bulgular

Puanlarin analizinde 6lcegin yalnizca hoslanma alt boyutundan elde edilen son test puanlariile
0gretim alt boyutundan elde edilen 6n-son test fark puanlarinin karsilastirilmasinda Mann Whitney-U
testine basvurulurken, diger verilere iliskin karsilastirmalar iliskisiz Orneklemler T-testi ile yapilmistir.

Analiz sonuglari Tablo 1’de verilmistir.

Tablo 1. MPCYTO On Test-Son Test ve Fark Puanlarinin Karsilastiriimasi

Boyut Olgiim Grup N  Ort. S SD t p
Hoslanma Eg:fr‘(’)l E 322461 8::(6) 28 -1,882 0,070
Ogretim On-test Ej:fr‘gl 1? j:;g g:jcz) 28 -0,878 0,388
v 52 1 o
Ogretim . oo i? j:;g 8:;3 28 0358 0,723
o 58 0% om om
Hoslanma . Ejgter‘gl 1? ?6,3170 8:351) 28 1,504 0,144
e 20 08 o

Tablo 1 incelendiginde MPCYT 6lgeginin normal dagilim gosteren hoslanma ve 6gretim alt
boyutlari icin elde edilen 6n test, son test ve fark puanlarinin deney ve kontrol gruplari agisindan
istatistiksel olarak anlamli bir sekilde farklilasmadigi gorilmektedir (Can, 2020). MPCYT dlceginden elde
edilen ve normal dagilim géstermeyen diger puanlar icin Mann Whitney-U testi kullaniimis olup analiz

sonuglari Tablo 2’de verilmistir.

Tablo 2. MPCYTO Son Test ve Fark Puanlarinin Karsilastiriimasi

Boyut Ol¢iim Grup Sira Ort. SS u p
Deney 15 14,77 0,93
Hoslanma  Son-test Kontrol 15 16.23 0.82 101,500 0,647
a Deney 15 16,43 0,53
Ogretim Fark Kontrol 15 14.57 0,41 98,500 0,559

Tablo 2’ye goére incelenen puanlar agisindan istatistiksel olarak anlamh bir farkin olmadigi

soylenebilir.

3.2. Problem C6zme Beceri ve Stratejileri Anketinden (PCBSA) Elde Edilen Bulgular

Bu 6lcekten elde edilen verilerin tamami normal dagilim godsterdigi icin verilerin analizin iliskisiz
Orneklemler T-testi kullaniimistir. Analiz sonuglar Tablo 3’te verilmistir.
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Tablo 3. PCBSA On Test-Son Test ve Fark Puanlarinin Karsilastiriimasi

Boyut Olgiim Grup n  Ort. SS SD t p
Deney 15 3,80 0,47
Kontrol 15 3,76 0,66
Cozlm icin Plan Deney 15 3,48 0,68
Yapma Kontrol 15 3,44 0,69
Deney 15 3,68 0,61

Problemi Anlama 28 0,179 0,859

28 0,176 0,862

Cozimi Uygulama  On-test Kontrol 15 3,84 0,39 28 -0,828 0,415
Coézamu Deney 15 3,27 0,55

Degerlendirme Kontrol 15 3,46 0,56 28 0,924 0,363
PCBSA Deney 15359 033 4 0,378 0,709

Kontrol 15 3,64 0,43
Deney 15 3,79 0,48

Problemi Anlama Kontrol 15 3,74 0,53

28 0,240 0,812

Cozim icin Plan Deney 15 3,20 0,63 28 -1,589 0,123

Yapma Kontrol 15 3,53 0,50

e Deney 15 3,68 0,44 28 -0,841 0,407

Cozumi Uygulama  Son-test Kontrol 15 384 0,56

Cozimii Deney 15 3,82 0,65 28 1,487 0,149

Degerlendirme Kontrol 15 3,50 0,52

PCBSA Deney 15 3,70 0,36 28 0,302 0,765
Kontrol 15 3,66 0,38

Problemi Anlama Fark Deney 15 -0,00 0,35 28 0,036 0,972
Kontrol 15 -0,01 0,64

Cozlm icin Plan Deney 15 -0,28 0,91 28 -1,272 0,214

Yapma Kontrol 15 0,08 0,69

Deney 15 0,00 0,70 28 0,000 1,000

(6z0mi Uygulama Kontrol 15 000 0,45

Cozumu Deney 15 0,554 0,94 28 1,720 0,098
Degerlendirme Kontrol 15 0,03 0,66
PCBSA Deney 15 0,11 0,40 28 0,618 0,542

Kontrol 15 0,01 0,43

Tablo 3 incelendiginde PCBS olceginin tiim alt boyutlarindan elde edilen 6n test, son test ve
fark puanlarinin deney ve kontrol gruplari agisindan istatistiksel olarak anlaml bir sekilde
farklilasmadigi goriilmektedir (Can, 2020).

3.3. Matematiksel iliskilendirme Ozyeterlik Olgegi’nden (MiOO) Elde Edilen Bulgular

On test, son test ve fark puanlarinin deney ve kontrol gruplari agisindan karsilastiriimasinda
dlcegin sadece “Giinliik Yasamla iliskilendirme” boyutuna ait son test puanlari icin Mann Whitney-U
testi, diger puanlar igin iliskisiz Orneklemler T-testi kullanilmistir. Analiz sonuglari sirasiyla Tablo 4 ve
Tablo 5’te verilmistir.
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Tablo 4. MiOO On Test-Son Test ve Fark Puanlarinin Karsilastirilmasi

Boyut Olgiim Grup n  Ort SS SD t p
Deney 15 3,34 0,59
Kontrol 15 3,21 0,73
Deney 15 3,34 0,45
Kontrol 15 3,65 0,69
Deney 15 3,60 0,52
Kontrol 15 3,81 0,76

Zorluk 28 0,511 0,613

Matematigi Kullanma 28 0,035 0,157

Kendi icinde iliskilendirme 28 0,214 0,384

Ginliik Yasamla On-test Deney 15 337 053 . oo 0,71
Iliskilendirme Kontrol 15 3,64 0,75 ! !
A R . S
oo 230w o
Zorluk Eg:ter‘gl 12 ;23 g:zg 28 0,150 0,882
Matematigi Kullanma . Eg:ter‘gl 12 ;2? g:zg 28 0,230 0,653
Kendi icinde iliskilendirme Eg:ter‘gl E ;32 g:gj 28 0,317 0,338
o s E OO oo g
Zorluk ooy ig 8:;2 g:gg 28 0485 0,632
Matematigi Kullanma Eg:fr‘;l ig ?6,154 g:gg 28 1,088 0,286
Kendi iginde iliskilendirme . ooy ig :g;ﬁ 8:;(7) 28 0,197 0,845
oot e e 0B 08 e o
::I?;Ii(illlendirme sipinlerte Esrr:fr\gl 12 8:(1)5 %Zg 28 0,318 0,753

e Deney 15 0,08 0,42
MIOO Kontrol 15 0,08 0,40 28 0,021 0,983

Tablo 4’ten yola cikilarak 6lcegin alt boyutlarindan ve kendisinden elde edilen 6n test, son test
ve fark puanlarinin deney ve kontrol gruplari agisindan istatistiksel olarak anlamli bir sekilde
farklilasmadigi yorumu yapilabilir. Glinlik yasamla iliskilendirme alt boyutunun ve 6lgegin tamamina
ait son test puanlarina iliskin analiz sonuclari Tablo 5’te verilmistir.
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Tablo 5. MiOO Son Test Puanlarinin Karsilastiriimasi

Boyut - Grup Sira
Ol¢iim n Ort. SS U p
Ganluk Yasamla Deney 15 13,97 0,48
iliskilendirme sontest \ontrol 15 17,03 o06s o000 0331
MO Sontest Deney 1> 1370041 oo 0 G060

Kontrol 15 17,30 0,50

Tablo 5’e gdore MiOO toplam son test puaninda (Upg=85,500) ve dlcegin Ginlikk Yasamla
iliskilendirme (U2¢=89,500) alt boyutunda égrencilerin elde ettikleri son-test puanlari deney ve kontrol
gruplari agisindan istatistiksel olarak anlaml bir sekilde farkhlasmamaktadir.

3.4. Matematiksel Ozyeterlik Olgedi’'nden (MOO) Elde Edilen Bulgular

“Matematik konularinda davranislardaki farkindalik” boyutunun son test puani ile 6lgegin
tamamindan elde edilen son test ile fark puanlarinin gruplar agisindan karsilastirilmasinda Mann
Whitney-U testine basvurulmustur. Diger puanlarin tamaminda ise iliskisiz Orneklemler T-testi
kullanilmistir. Analiz sonuglari sirasiyla Tablo 6 ve Tablo 7’de verilmistir.

Tablo 6. MOO On Test-Son Test ve Fark Puanlarinin Karsilastirilmasi

Boyut Ol¢iim Grup n Ort. SS SD t p
Deney 15 3,49 0,77

Benlik Algisi Kontrol 15 366 093 28 -0,554 0,584
Matematik  Konularindaki Deney 15 2,65 0,58
Davranislardaki Farkindalik Kontrol 15 2,95 0,54 28 -1,449 0,158
Matematigi Yasam On-test Deney 15 3,20 0,61
Becerilerine 28 -1,919 0,065

e e L Kontrol 15 3,73 0,88
Donistirebilme

Deney 15 3,07 0,55

MOO Kontrol 15 3,37 0,67 28 -1,334 0150
. Deney 15 3,73 0,67
Benlik Algisi cortest Kontrol 15 348 0,99 28 0,815 0,422
Matematik  Konularindaki Deney 15 15 3,24 )8 1727 0.095
Davraniglardaki Farkindahk Kontrol 15 15 3,66 ! !
Matematigi Yasam Deney 15 0,24 0,78
B('e.ce"rlle"rme' Kontrol 15 -018 0,87 28 1,403 0,172
Donugstiurebilme
. Fark Deney 15 0,41 0,80
Benlik Algisi Kontrol 15 008 042 28 1,378 0,179
Matematik  Konularindaki Deney 15 0,04 0,68
Davranislardaki Farkindalik Kontrol 15 0,06 0,68 28 0,444 0,660

Tablo 6’ya gore Olgegin alt boyutlarindan ve kendisinden elde edilen 6n test, son test ve fark
puanlarinin deney ve kontrol gruplari agisindan istatistiksel olarak anlamli bir sekilde farklilasmadigi
yorumu vyapilabilir. Matematik konularinda davranislardaki farkindahk alt boyutunun son test
puanlarina iliskin analiz sonuglari Tablo 7’de verilmistir.
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Tablo 7. MOO Son Test ve Fark Puanlarinin Karsilastirilmasi

Boyut Olgim Grup n Sira Ort.  SS U p

Matematik Konularinda Son- Deney 15 14,87 0,50

Davranislardaki Farkindalik  test Kontrol 15 16,13 0,54 103,000 0,691
- Son- Deney 15 14,87 0,44

MO0 test Kontrol 15 16,13 0,51 103,000 0,693

Deney 15 17,43 0,63

MO0 Fark Kontrol 15 13,57 041

83,500 0,226

Tablo 7 incelendiginde MOO son test toplam puani (U;28=103,000) ile fark (U28=83,500)
puanlari, matematik konularinda davranislardaki farkindalk (U5=103,000) alt boyutu son test
puanlari bakimindan deney ve kontrol grubu arasinda istatistiksel olarak anlamli bir farkhlik olmadigi
gorilmektedir.

4. Tartisma, Sonug ve Oneriler

Arastirmanin bulgularina gére matematik problemi ¢ézmeye yonelik tutum 6lgeginin tim alt
boyutlarindan elde edilen fark puanlari acisindan deney ve kontrol gruplari acisindan istatistiksel olarak
anlamh bir fark ortaya g¢ikmamistir. Arastirmanin bu bulgusu White’in (2003) bulgusu ile de
ortismektedir. Ancak Lynch (2006) ve Cankoy (2011) ¢ocuk edebiyatiyla bitiinlestirilmis matematik
ogretiminin matematik problemi ¢cézmeye yonelik tutuma etkisinin olumlu oldugunu tespit etmislerdir.
Lynch (2006) ikinci sinif, Cankoy (2011) da dglncl sinif 6grencileriyle gcocuk edebiyati kullanarak
yurattikleri 10 hafta sliren deneysel calismalari sonucunda ¢ocuk edebiyati kullaniminin problem
¢cozmeye yonelik tutum Uzerinde olumlu bir etkiye sahip oldugunu belirlemislerdir. Bulgularda
meydana gelen farkliliklar ¢ahisilan sinif diizeyleri veya deneysel miidahalenin siresiyle ilgili olabilir.

Problem ¢6zme beceri ve stratejileri anketinden elde edilen veriler incelendiginde de anketin
tiim alt basliklarindan elde edilen fark puanlari agisindan deney ve kontrol gruplari agisindan
istatistiksel olarak anlamli bir farkin olmadigi tespit edilmistir. Ancak anketin “problemin ¢6zimuini
degerlendirme” alt bashiginda deney grubuna ait 6n test ve son test puanlari arasinda istatistiksel
olarak anlamh bir farkin oldugu saptanmistir. Bu bulgu, yapilan islem sonucunda deney grubu
katilimcilarinin “problemin ¢6zimina degerlendirme” davranislarinin olumlu yonde etkilendigini ifade
etmektedir.

Matematiksel iliskilendirme Olgegi'nin tiim alt boyutlarindan elde edilen fark puanlarina gére
deney ve kontrol gruplari acgisindan istatistiksel olarak anlamh bir farklihk yoktur. Arastirmanin bu
bulgusu alan yazindaki bircok calismanin bulgusuyla 6rtismemektedir (Altintas, 2018; Huffman, 2012;
Young, 2001). Bu c¢alismalara gore ¢ocuk edebiyatiyla bitlinlestirilmis matematik dersleri, ilkokul
ogrencilerinin matematigi ginlik yasamla iliskilendirmeye yonelik farkindaliklari Gzerinde etkili
olmustur (Moore, 2008; Munro, 2013; Young, 2001).

Matematik Ozyeterlik Olcegi'nden elde edilen verilere gére de deney ve kontrol gruplarinin
fark puanlari arasinda istatistiksel olarak anlamli bir farkliik yoktur. Arastirmanin bu bulgusunun
tartisilabilecegi bir calismayla karsilasilmamistir. Clinkl cocuk edebiyatiyla bitinlestirilmis matematik
derslerinin matematiksel 6zyeterlik Gzerine etkisini inceleyen deneysel bir calisma bulunamamistir.

Bu arastirmada c¢ocuk edebiyati Urinleriyle bitlinlestiriimis matematik derslerinin 8. sinif
ogrencilerinin problem ¢ozmeye yonelik tutumlari, problem ¢6zme beceri ve stratejileri, matematiksel
iliskilendirme ve 6zyeterlikleri lizerinde istatistiksel olarak anlamli bir etkisinin olmadigi raporlanmistir.
Arastirmanin bu bulgulari, yiritilen deneysel ¢calismalarin goérece az oldugu bir yaklasim agisindan bu



The Effect of Integrated Maths Lessons with Children’s... 698

yaklasimi siniflarina tasimak isteyen 6gretmenler, yaklasim hakkinda hizmet dncesi ve hizmet ici
egitimler yiriten 6gretmen egitimcileri ve bu konuda cesitli planlamalar yapmayi disinen karar
alicilar igin 6nem arz etmektedir. Alanyazinda daha ¢ok uygulamaya doniik etkinlik 6rnekleri ve ders
planlarinin paylasildigi, yapilan deneysel ¢alismalarin daha gok kigulk sinif diizeyleriyle sinirli olmasi,
deneysel calismalarda matematik ve cocuk edebiyati bitlinlestirmesinin ne derecede ve nasil
gerceklestirildigi gibi hususlar tzerinde cesitli tartismalarin yapildigi gérilmektedir (Edelman vd.,
2019). Bitlnlestirmenin nasil yapildigl, 6gretmenin konuya iliskin egitimi ile inancglari ve sirecte
kullanilacak kitaplarin niteligi gibi durumlarin bitlinlestirme sonucunda ortaya ¢ikan driinler Gzerinde
anahtar rol oynadigi da bilinmektedir (Flevares ve Schiff, 2014; Nurnberger-Haag, 2017). Bu ¢alismayi
ylriten 6gretmen, konuyla ilgili bir haftalik bir hizmet ici egitim sirecinden geg¢mistir. Ancak
uygulamanin gergeklestirildigi sirada kiresel salgin etkisinden kaynaklanan tedbirlerin olmasi
¢alismanin bulgular Gizerinde etkili olmus olabilir. Clinkii deneysel miidahale belirli bir hafta ve ders
saatleri ile sinirlandiriimis ve sinif mevcutlari seyreltilmistir. Ogrencilerin salgin nedeniyle 6grenmeye
iliskin motivasyonlarinda meydana gelen dalgalanmalar da deneysel miidahalenin etkisini azaltmis
olabilir. ilerideki arastirmalar tam deneysele daha yakin modellerle, daha fazla 6grenciyi kapsayacak
sekilde, farkli sinif seviyelerinde ve daha uzun sireli yiratilebilir.

Yayin Etigi Beyani

Bu arastirmanin, Bolu Abant izzet Baysal Universitesi Sosyal Bilimlerde insan Arastirmalari Etik
Kurulu tarafindan 24.09.2021 tarihinde 2021/04 sayili karariyla (Protokol No: 2021/194) verilen etik
kurul izni bulunmaktadir. Bu arastirmanin planlanmasindan, uygulanmasina, verilerin toplanmasindan
verilerin analizine kadar olan tiim slrecgte “Yiksekdgretim Kurumlari Bilimsel Arastirma ve Yayin Etigi
Yonergesi” kapsaminda uyulmasi belirtilen tim kurallara uyulmustur. Yonergenin ikinci b6limi olan
“Bilimsel Arastirma ve Yayin Etigine Aykiri Eylemler” bashgi altinda belirtilen eylemlerden higbiri
gerceklestirilmemistir. Bu arastirmanin yazim siirecinde bilimsel, etik ve alinti kurallarina uyulmus;
toplanan veriler tzerinde herhangi bir tahrifat yapilmamistir. Bu ¢alisma herhangi baska bir akademik
yayin ortamina degerlendirme igin gdnderilmemistir.

Arastirmacilarin Katki Orani Beyani

Arastirmaya yazarlarin katki oranlari ilk yazar icin %50, ikinci ve tiglincii yazarlar igin %25'tir. ilk
yazar arastirmanin tiim asamalari igin katki saglarken, ikinci ve Ug¢lincl yazarlar yontem, bulgular ve
sonug kisimlarinda katki saglayip revizyon yapmislardir.

Destek/Tesekkiir

Bu arastirma Bolu Abant izzet Baysal Universitesi Lisansiistli Egitim Enstitiisi tarafindan
Matematik ve Fen Bilimleri Egitimi Programi Matematik Egitimi Yuksek Lisans Programi'na Meltem
YALCIN tarafindan sunulan ve danismanligini Dog. Dr. Recai AKKAYA ile Dog. Dr. Burcu DURMAZ'In
yaptiklari "Cocuk Edebiyatiyla Biitiinlestirilmis Matematik Dersinin 8. Sinif Ogrencilerinin Problem
Cézme Becerilerine Matematiksel iliskilendirme ve Ozyeterlik Diizeylerine Etkisi" bashkli tezin
verilerinden yola gikilarak hazirlanmistir.

Catisma Beyani

Arastirmanin yazarlari olarak herhangi bir ¢cikar/catisma beyanimiz olmadigini ifade ederiz.



