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ABSTRACT

INVESTIGATION OF THE CHANGE IN SIXTH GRADE STUDENTS’
PROBLEM SOLVING ABILITIES, ATTITUDE TOWARDS PROBLEM
SOLVING AND ATTITUDE TOWARD MATHEMATICS AFTER
MATHEMATICS INSTRUCTION BASED ON POLYA’S PROBLEM
SOLVING STEPS

Yildiz, Veysel
MS, Department of Elementary Science and Mathematics Education

Supervisor: Dr. Mine ISIKSAL

December 2008, 98 pages

Teaching mathematics is now gaining more importance, as the new
elementary mathematics school curriculum has been adapted to Turkish
Educational System. One of the main goals of the curriculum reform is to
increase elementary school students’ problem solving abilities in mathematics
(Kog, Isiksal & Bulut; 2007). In this study, the aim is to investigate the change
in sixth grade students’ problem solving abilities, attitude towards problem
solving and attitude toward mathematics after mathematics instruction based
on Polya’s problem solving steps. The sample of this study consisted of 53
sixth grade students from an elementary school in Istanbul. The participants
consist of a class selected conveniently among all the sixth grade classes in the
school. In these selected classes, mathematical problems are solved according
to the Polya’s problem solving steps by following different problem solution

techniques during the semester.
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At the end of this study, the three main results were found: 1) Instruction
based on Polya’s step has significantly affected students’ problem solving
abilities in a positive way, 2) students’ attitudes towards problem solving has
changed in a positive way, 3) students’ attitudes towards mathematics is

enhanced by the instruction based on Polya’s problem solving steps.

Keywords: Problem Solving Ability, Attitude Towards Problem Solving,
Attitude Towards Mathematics.



Oz

POLYA’NIN PROBLEM COZME ADIMLARINA DAYALI
MATEMATIK OGRETIMINDEN SONRA ALTINCI SINIF
OGRENCILERININ PROBLEM COZME BECERILER{, PROBLEM
COZMEYE KARSI TUTUMLARI VE MATEMATIGE KARSI
TUTUMLARINDAKI DEGISIMIN INCELENMESI

Yildiz, Veysel
Yiiksek Lisans, ilkdgretim Fen ve Matematik Alanlar1 Egitimi

Tez Yoneticisi: Dr. Mine ISIKSAL

Aralik 2008, 98 sayfa

Matematik Ogretimi yeni ilkogretim matematik dersi programinin
tasarlanip uygulanmaya baslanmas1 ile daha bir O6nem kazanmistir.
Programdaki degisimin Onemli hedeflerinden birisi de; Ogrencilerin
matematiksel problem ¢6zme ve problem olusturabilme yeteneklerini
arttirmaktir (Kog, Isiksal, & Bulut; 2007). Bu calismanin amaci Polya’nin
matematik adimlarina dayali matematik Ogretiminin 6. sinif 6grencilerinin
problem ¢dzme yeteneklerindeki, problem ¢dzmeye yonelik tutumlarindaki ve
matematige yonelik tutumlarindaki degisimi incelemektir. Bu ¢alismanin
orneklemini Istanbul’daki bir ilkdgretim okulunun6. smiflarindan segilen 53
ogrenci olusturmustur. Bu smifta ¢alismanin siirdiiriildiigii 17 hafta boyunca
problem ¢6ziimiinde Polya’nin metodu kullanilmustir.

Bu calismanin sonunda 1) Ogrencilerin matematik problemlerini ¢6zme
becerilerinde 6nemli bir artis oldugu, 2) Polya’nin adimlarina dayali matematik

Ogretiminin 6grencilerin problem ¢ézmeye yonelik tutumlarini arttirdigi, ve 3)
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matematige karst olumlu tutum gelistirmelerinde olumlu rol oynadigi

bulunmustur.

Anahtar Kelimeler: Problem C6zme Becerisi, Problem Cozmeye Karsi Tutum,

Matematige Kars1 Tutum.
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CHAPTER |

INTRODUCTION

Mathematics is an inevitable part of individuals’ daily life and consulted
to use in every field of the life as well. The important thing is to enable
individuals to apply mathematics in the situations that they confronted. In this
aspect, teaching mathematics gains more importance to enact needed
knowledge and skills to apply in daily life situation (Saleh, 1990). Application
and usefulness of mathematics appear in the part of problem solving and
problem construction named as simply problem posing in mathematics. Thus,
problem solving is part of the adaptation in that it plays important role on
solving the situation and producing cases being confronted in life. Individuals
face with situations or cases that they have to solve on their own. In that aspect,
problem solving and posing and its teaching are actually crucial for making it
meaningful for students especially at the early stage (Karatas & Giiven, 2003).

Recently, problem solving has become important and it spreads in every
level at schools all over the world, so does in Turkey. In order to catch up with
the latest development on teaching how to solve problem, Turkish National
Educational Board has integrated new curriculum into elementary schools.
There has been an educational reform in mathematics as done in science, social
science, life science and Turkish language teaching to develop students in
academically, socially and individually with the awareness of outside
commchaptery (Kog, Isiksal & Bulut; 2007). In fact, this new curriculum is
integrated into our Turkish national educational system to change traditional
views of teaching mathematics in both secondary and middle school level. In
this expect, new curriculum has focused on student base instruction rather than

teacher directed instruction. In this program, the student is in the center of the



learning. In addition, the mathematics instruction is based on individual
differences in learning and individual development by transforming their
knowledge to environmental conditions (Babadogan & Olkun, 2005).

According to National Council of Teachers of Mathematics (2000),
problem solving is a part of standards and expectations for Principles and
Standards for mathematics teachers among the other standards and
expectations of communication, reasoning and proof, connections and
representations. In addition, the problems in new implemented curriculum
stress more on students’ adaptation to environment where they live and interact
(Bulut, 2007). They are for focusing on school mathematics that is connected
with student’s daily life situation or experiences (NCTM, 2000). The concept
“problem” has been shaped according to the students’ needs and experiences.
The problems should be more relevant to social environments and issues, daily
life cases and needs to be able to get attention of students (Babadogan &
Olkun, 2005).

To improve students’ attitude toward mathematics is also one of the
important aims of the new curricular movement. New implementation makes
students active in their individual and group works. Students participate in
learning with activities, materials considering motor skills, self expression,
reasoning, and with thinking process (Bulut, 2007). Babadogan and Olkun
(2005) states that the emphasis in new curriculum is more on students’ interest
in learning of mathematical concepts and is an encouragement to have positive
attitude toward mathematics covering problem solving.

It could be deduced that new curricular change has given a new
perspective to mathematical problem solving as a part of teaching mathematics.
The problem concept has changed from routine problems to real life problems.
Babadogan and Olkun (2005) support that in mathematical problem solving the
main stress has become daily use of mathematical knowledge. At that point,
problem solving has an important role on teaching mathematics for a part of

curriculum development.



1.1. Purposes of the Study

In this study, the researcher has implemented the new adapted
mathematics curriculum into his classroom. One of the reasons for conducting
present study is to enable teachers to put light on the relation between new
curriculum implementation and students’ problem solving abilities. The other
reason is to investigate the effect of problem solving method on students’
problem solving skills in order to contribute teachers for helping develop
highly structured problem solving activities in their problem solving session.
This study is also conducted to provide suggestions for teachers with preparing
better environment to enhance students’ problem solving skills. Another reason
is to see the changes of this new curriculum instruction on students’ attitude
towards mathematics and problem solving. Lastly, although the new
curriculum which includes mathematics instruction based on Polya’s problem
solving steps implemented in 2004, there is limited number of studies that
investigates the changes of students’ problem solving skillsafter given
instruction. In this study, one of problem solving methods that Polya’s offered
was used during implementation. The research questions are mainly trying to
find how the students’ problem solving abilities will be changed after

mathematics instruction based on Polya’s problem solving steps.

1.2. Significance of the Study

The National Council of Teachers of Mathematics (2000) states that it is
important to use different materials, methods and other instructional tools
through mathematical processing and learning to support positive outlook to
mathematics. In addition, students’ reasoning, constructing and evaluating
mathematical argument is crucial in mathematics. As in NCTM (2000)
standards, Turkish mathematics curriculum emphasize students’ problem

solving, reasoning, connecting to other fields, thinking logically, making



estimation, claiming the thoughts, and working cooperatively; basically reform
aimed to make students active in learning process (Bulut, 2004). Teaching with
mathematical activities, various materials and representations lies under the
concepts by doing or by living to make students involve in mathematical
lessons and understanding the concepts.

Before the educational reform was integrated, teaching mathematics was
only kind of transforming knowledge from teacher to students with direct
instruction. Problems were in the form of routine far from the real life mostly,
small number of examples existed (Babadogan & Olkun, 2005). Bulut (2007)
also showed that in problem solving session by old instructional method, the
students could not be part of the solution; they were assessed by exams and
oral expression. The study claimed that those kinds of reasons caused the
students to feel uncomfortable in problem solving and loss of self-confidence
in success. If they did not reflect their problem solving skills in their exam
papers, then they would get bad grades, because the assessment depended on
only averages of results of these exams. In addition, in Third International
Mathematics and Science Studies (TIMSS) released in 1999 among g™ grade
students in 38 countries, the students participated from Turkey were in 31
position. Student’s low scores and other results showed that the reform
movement was needed to enact the ways of teaching mathematics
meaningfully. Thus, this requirement has brought about the new approach to
mathematics instruction. The findings mentioned above also support the idea
that mathematics instruction and its important part of problem solving.

As mentioned above, problem solving is so important in the
implementation of the new curriculum, however, there are few studies
performed to investigate the effect of mathematics instruction on
students’problem solving abilities (Kog, 1998; Akinoglu & Tandogan, 2006).
Thus, in this study it was aimed to investigate the change of students’ problem
solving skills and their attitudes towards both problem solving and

mathematics after instruction based on Ploya’s problem solving steps.



1.3. The Research Questions and Hypotheses

1. Does mathematics instruction based on Polya’s problem solving steps
increase sixth grade students’ problem solving abilities on numbers, geometry,

measurement, and algebra units?

Q1:Is there significant mean difference among pre-test and post-test scores of
sixth grade students’ problem solving abilities on numbers, geometry,
measurement, and algebra units after implementation of mathematics
instruction based on Polya’s problem solving steps?

The hypothesis related to the first main problem:

Null hypothesis 1: There is no significant mean difference among pre-test and
post-test scores of sixth grade students’ problem solving abilities on numbers,
geometry, measurement, and algebra units after implementation of

mathematics instruction based on Polya’s problem solving steps?

2. Does mathematics instruction based on Polya’s problem solving steps
increase sixth grade students’ attitudes towards problem solving on numbers,

geometry, measurement, and algebra units?

Q2: Is there significant mean difference among pre-test and post-test scores of
sixth grade students’ attitudes towards problem solving on numbers, geometry,
measurement, and algebra units after implementation of mathematics
instruction based on Polya’s problem solving steps?

The hypothesis related to the second main problem:

Null hypothesis 2: There is no significant mean difference among pre-test and
post-test scores of sixth grade students’ problem solving attitude on numbers,
geometry, measurement and algebra units after implementation of mathematics

instruction based on Polya’s problem solving steps.



3. Does mathematics instruction based on Polya’s problem solving steps
increase sixth grade students’ attitudes towards mathematics on numbers,

geometry, measurement, and algebra units?

Q3:Is there significant mean difference among pre-test and post-test scores of
sixth grade students’ attitudes towards mathematics on numbers, geometry,
measurement, and algebra units after implementation of mathematics
instruction based on Polya’s problem solving steps?

The hypothesis related to the fourth main problem:

Null hypothesis 3: There is no significant mean difference among pre-test and
post-test scores of sixth grade students’ attitudes towards mathematics on
numbers, geometry, measuring, and algebra units after implementation of

mathematics instruction based on Polya’s problem solving steps?

1.4. Definitions of Important Terms

Problem Solving: Problem solving refers to the process of relating previously
attained knowledge to new and unusual situations (NCTM, 2003). In addition,
problem solving for students is a practical way of using mathematics in order
to be aware of the daily life and makes the mathematics useful (Doorman, et
al., 2007). In this study, problem solving refers to the solving mathematical
problems on numbers, geometry, measurement, and algebra units according to

Polya’s problem solving steps.

Mathematics Instruction based on Polya’s Problem Solving Steps: The
mathematics instruction refers to the instruction based on Polya’s problem
solving steps thatare understanding the problem, creating a plan, solving the
problem, checking the problem, and extension of the problem (Chamot, Dale;

O’Malley; Spanos, 1992). It also includes problem solving strategies specified



in the literature part. Those strategies help to solve a problem in different ways

to make it more understandable and meaningful for most of the students.

Problem Solving Ability: Problem Solving Ability refers to having the
capability of solving different kinds of mathematical problems (Wilson,
Fernandez & Hadaway, 1993). In this study, it refers to elementary school
students’ cognitive capability of using Polya’s problem solving steps in

mathematical problem solving.

Problem Solving Steps of Polya: Polya (1954) introduced a holistic approach to
mathematical problem solving. It refers to the following steps 1) understanding
the problem, 2) creating a suitable plan for solution, 3) solving the problem via

a method 4) checking solution steps, and 5) extending.

1.5. Assumptions of the Study

In this study, the tests lasted two lesson hours. During the test, the
participants answered the open-ended questions intentionally. In addition, the
four tests were administered under the same conditions. Moreover, as the
researcher was teaching, students perceived him as a mathematics teacher in
the classroom. Each student was treated equally in the classroom. As to come

to assessment, students’ tests were evaluated without looking at their names.

1.6. Limitations of the Study

In the limitation part, the difficulties that researcher confronted while
conducting the study will be stated. Firstly, the classrooms were crowded; there
were 58 students in the class, so there was noise during implementation. In
addition, there were not enough materials in the school; the researcher provided
almost all of the materials. Even, the students were sometimes shared the given

materials. Moreover, activities lasted longer than the actual time. In one hour



problem solving session, few problems were solved because of time limitation
and having a crowded classroom. Since Polya’s problem solving steps took
some time to apply, limited numbers of problems were solved during the
problem solving sessions. Another limitation was that there was not a control
group to see the effect of instruction. In addition, the teacher was an
inexperienced teacher for implementing the problem solving activities. Hence,
students might not involve actively in problem solving sessions. They might
not interact with each other or reflect their thoughts to their peers during the
implementation. Moreover, some students got bored while answering the
questions of tests especially in post-tests, because post-tests were conducted in

the last weeks of the school where students’ motivation was generally low.



CHAPTER II

REVIEW OF THE LITERATURE

The purpose of this research study is to analyze the change of sixth grade
students’ mathematical problem solving ability after mathematics instruction
based on Polya’s problem solving steps. In addition, it is to seek whether there
will be a change in students’ attitudes towards mathematics and mathematical
problem solving after mathematics instruction based on Polya’s problem
solving steps.

This part put lights on literature about problem solving and reform based
curriculum. The literature part consists of the four main titles: Theoretical
Background of the New Curriculum Study, Definition of Problem Solving,
Problem Solving Approaches in Various Countries, Problem Solving
Approaches in Turkey and Attitudes towards Problem Solving and
Mathematics. This research was conducted considering new curriculum
standards. Therefore, there is clearly a need to understand the theoretical

background of new adapted curriculum.

2.1. Theoretical Background of the New Curriculum

Constructivism is a theory of learning used in education laid a foundation
by Piaget in 1973 (Sert, 2008). Piaget claimed that students must build or
construct their own knowledge through experiences from their life (Clark,
1999). For a meaningful learning, students must transform the knowledge to
new situation for cognitive development.

According to the Vygotsky, similarly Piaget’s approach, but stresses on
language and culture reflecting the outside real life of students to make a

meaningful learning (Popkewitz, 1998). Babadogan & Olkun (2005) affirms



Turkish curriculum reform is based on “constructivist” theory in educational
perspective.  Constructivist framework challenges teachers to create
environments in which they and their students are encouraged to think and
explore. This is an inevitable change in education for Turkey in the process of
integration to EU nowadays.

According to the Sert (2008), constructivism supplies students to reach,
regenerate and build knowledge by their own thinking process. Students access
the goal of the learning by their own understanding with the activities in the
classroom. The learner also engages in problem solving with collaboration of
other learners or individually with the guidance of the teachers.

Like in the constructivism, in the context of the new curriculum, one of
the individual fundamentals of the curriculum is to make an environment for
children to construct the solutions to scholastic and real life problems; in
properly, the new curriculum gives emphasis on the identifying those problems
and developing the proper strategies in solving them (Kog, Isiksal & Bulut,
2007). Students share their thoughts with the other students cooperatively
besides that they use their language ability while explaining. Findings of Bulut
(2007) showed that students started to accomplish their work in their classroom
by sharing, living, doing, and understanding.

In addition, in this study, although the curriculum based mathematics
instructions were applied in the classrooms with larger population, the students
were in contact with each other and work either with groups or individually
during activities. Moreover, the study claimed teachers though that learning
was not temporary for students, in contrast, the students worked by their own
to do activities or solve the problems related to their daily lives. Teachers gave
projects and performance homework besides the exams where they could

observe the process and students improvement through problem solving.
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2.2. Definition of Problem Solving

Problem solving an important part of mathematics teaching at all levels
(Posamentier, Smith & Stepelman; 2006). NCTM (2000) defines the problem
solving as to “develop a deep understanding of concepts and methods by trying
of problematic tasks where the mathematics to be learned is embedded” (p.
270). Martinez (2008) describes problem solving as process of reaching to an
aim without knowing a definite way. He also claims that the solver can not
“know previously how to do so” for the process. Schoenfeld (2007) also
defines problem solving as engaging with the problems which have not a
specific solution strategy. Schoenfeld also added that in problem solving
sessions, there is a stress on “practicing of doing mathematics to develop sense
of discipline” in mathematics (1980, p.53). In addition, Polya states the
problem solving as thinking, involving, exploration, finding pattern, and
mathematical thinking (Hadaway, Fernandez & Nilson, 1993).

In this study, the problem solving sessions were done by using the
Polya’s problem solving steps which is accepted as strategic approach
recommended for mathematics problem solving. In spite of most critics to
Polya, the reasons why that method was chosen were that the students make the
problem meaningful reading and summarizing with their own words and the
steps includes posing of a problem exist at the end of the part named as
extension of the problem. Polya used problem solving techniques to enable for
students to use their exploration, investigation and demonstration skills with
higher capacity (Hatfield & Bitter, 2004). Wilson, Frenandez and Hadaway
(1993) mentioned that application of Polya’s problem solving steps in problem
solving is a way to involve students in thinking process. They add that to make
problem solving effective it is need to arrange the mathematics knowledge.
Polya in 1957 stated the problem solving strategy extensively which consists of
understanding the problem, creating a plan, implementing the plan, check and
extension of the problem solving (Chamot, Dale, O’Malley, Spanos, 1992).

Those four steps were extended to five steps with the integration of “extension”

11



part. The Problem Solving Steps of Polya were summarized from Eggen and

Kauchak (2001). The steps were given in the table 2.2.

Table 2.2 Problem Solving Steps of Polya

Polya’s Problem

olving Steps

Expansion of the Steps

Understand the Problem

e  Write unknown and data.

e Identify the case and determine the situation.
e  Clarify whether the situation suitable

e  Satisfy the data and unknown.

e  Separate different parts of the situation.

e Note down suitable notation.

Creating a Plan

e Discover the relationship between the data
nd the unknown.

e Think of a plan for the solution

e  Check whether you have seen the problem
efore.

e  Use the appropriate strategy among the
trategies working backwards, finding a pattern,
dopting a different point of view, solving simpler
roblem, considering extreme cases ,making a
rawing, guessing and testing, making listing,

ygical reasoning, organizing data.

Implementing the Plan

e Solve the problem according to the strategy

Looking Backward

e  Check each step.

e  Control whether your solution correct or not.

Extension

e  Write or pose a similar problem.

12



In order to apply the steps, the strategies should be used in the problem
solving. Hatfield and Bitter (2004) stressed that the strategies not only help
students making progress in solving more challenging and hard problems but
also they present chances to develop everyday use of problem solving. They
also advised teachers to learn and use the strategies in problem solving. These
strategies are logical reasoning, intelligent guessing and testing, extreme cases,
accounted all possibilities, adopt a different point of view, visual
representation, organizing data and working data (Charles & Lester, 1984).

Logical reasoning is thinking process to do proof and disprove of a
statement. Students use their reasoning to find the answer without doing
algebraic operation by the help of this strategy, so they do not waste time in
doing operations. Intelligent guessing and testing refers to guessing and trying
processes in order to check the probable conditions. For example; if the
students try to find the two positive integers that differ by 1 and their
multiplication is equal to 12. They can find factors of 12 then they choose two
integers whose difference equals one. In extreme cases strategy, problem solver
takes maximum and minimum conditions or points by making one variable as
constant. They can see the effect of each case. Accounting for all possibilities
implies to consider all conditions or instances to look for the most suitable one.
When solving the probability problems, it make easy for students to note down
all possible events. Adapting a different point of view means thinking of a
problem from different points. For example, to find the time that 9 cats catch 9
mice when 3 cats catches 3 mice in 3 minutes, it can be more helpful for
students to think each cat catches a mouse in the same time. In solving a
problem by visual representation strategy, it is obvious that drawing figures or
geometric shapes assists students to see the related connections in the
problems. In set problems, drawing figures show the connection clearly for
students, even they can solve those kinds of problems on the figures.
Organizing data as last strategy enables students to make and use the lists of

given and data. If students find the winner by counting lost and gains scores for
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each contestant among three ones, it can be useful in calculating the scores by
making a list of data for each person.
After definitions and problem solving strategies, in the next part it will be

discussed of problem solving approaches in various countries.

2.3. Problem Solving Approaches in Various Countries

There have been reforms on educational system involving mathematical
curriculum and the aim of these reforms is to make students to think critically,
rationally and to use reasoning skills, to involve in learning actively and to
teach the basic concepts and facts not to be transposed to knowledge directly
(Anderson and Ronald, 1994). The recognition of the importance of the
problem solving as key component of the educational reform has grown
considerably over the past decade (Nickerson, 1994). In the context of
mathematical curriculum, problem solving can be regarded as an important and
considerably larger part of teaching of mathematics. For that reason, several
research studies are performed about problem solving in mathematical context.
Especially problem solving strategies and approaches are analyzed to meet
students’ challenges for pursuing higher education (National Educational Goals
Panel, 1997). Thus, the requirements with the developing technology bring
about new ideas and new strategies to problem solving. Generally, the purpose
is to create and continue refinement of sophisticated models or ways of
interpreting the situation of teaching, learning and problem solving (Xin,
2005).

Research studies on problem solving in various countries were popular in
the literature. In France, a study was conducted by Artique and Houdement
(2007) to understand the relations between didactic methods and curricular
choices in mathematical problem solving. According to Artique and
Houdement, didactic approach enables students’ just mathematical knowledge
and not plays role on development of students’ problem solving skills. The

curriculum that includes problem solving part in broader context is an
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important issue for progressive change in problem solving (Artique and
Houdement, 2007). The research concluded that the teachers trust in textbooks
and lesson plans specified in the curriculum. They observed the problem
solving sessions in the classrooms and they concluded that an effective
curriculum which should let students construct their own knowledge and
should enable making the sense with them in that process.

According to Boero and Dapueto (2007) problem solving had become
part of the mathematics education. They stated that Italian educators in 1960
and 1970°’s were mostly concerned with cultural and social aspect in
mathematical teaching. The Italian educators took into cognitive issues and
theoretical reasoning which leaded to make predictions for making meaningful
learning in mathematics (Boero & Dapueto, 2007) and continued with Polya’s
problem solving approach. In 1979, some Italian researchers who were
members of National Commission contributed to problem solving part as an
important part of mathematics to their own National Curriculum with problem
solving activities including real life situation (Boero and Dapueto, 2007). Since
2000, the problem solving has improved in some fields covering the “problem
solving, problem posing” in various kinds of Italian schools and schools used
the textbooks developed according to the Italian National Program (Boero &
Dapueto, 2007).

In England, Hell and Burkhardt (2007) states that the problem solving
started to develop by presenting the “non-routine problems” and practicing tool
as exercises in 1947’s. This was integration of basic and complex mathematical
reasoning for training teachers. In 1986, Near Future England has been using
the “functional Mathematics” which means problems arising or constructed
from the life in mathematics teaching (Hell & Burkhardt, 2007). The
Organization for Economic Co-operation and Development (OECD)
Programme for International Student Assessment (2003) suggests that each
student constructs their own the way of exploration of mathematics to see part
of the life; each student understands and internalizes mathematics with the

frame of individuals needs.
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Paralel to England, German researchers; the Reiss and Toérner (2007)
stresses German approach that is based on making sense in problem solving.
They gave importance Gestalt theory that underlies the thinking process for
active participation in problem solving. They also gave examples from the
book of Wertheimer, which is “Productive Thinking” in problem solving: when
an area of parallelogram is to be found from the area of rectangle that is an
evidence of difference between proof and understanding of a problem (Lewis,
1988). After 1980’s, Germans researchers claimed the new concept part of
active learning as dynamic structure of problem solving steps by developing
the new technology (Reiss and Torner, 2007). In German schools, Reiss and
Torner (2007) defined that the curriculum was composed of “useful and
practical” problems as explicitly mentioned in the curriculum and basic
heuristic statements on problem solving are used in accordance with Polya. The
experiment showed that these methods may result in an improved performance
in problem solving but need not do so in either case. They also stated that the
German elementary education system preceded the steps inclined by real life
challenging problems, and stressed on students’ active engagement in the
process that is a constructivist approach.

Likewise England and German approaches, Netherland researchers
supported integration of real life cases to mathematical problems. Doorman,
Drijvers, Dekker, Heuvel, Lange, and Wijers (2007) stressed on real life
mathematics in Netherlands. However, they claimed that the textbooks do not
reflect this situation. They did not give importance to problem solving in
primary classrooms (Doorman et al., 2007). The researchers pointed out a
study which was applied to fourth grade high achiever students. The test was
composed of 15 problems and applied to 152 Dutch students. The important
point in the study was that even though there were extra empty pages for
students to write down their process of problem solution, two thirds of the
students could not use their empty pages and they did not reflected any points
to their pages. In addition, only a quarter of the students were able to find the

result. At the end of the post-tests, three main results were found: students did
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not attempt to write solution process, students could not feel the self-
confidence to start problem, and students can not struggle when they faced
with the hard problems. The main result of the study was that students did not
think well when they were solving the problems. Doorman et al. (2007) stated
the approach to problem solving in secondary schools. They also suggested that
Dutch Secondary Schools gave much importance to the problem solving skills
and submitted more time for students to engage in problem solving.

Besides the type of problems and time, Hungarian researcher Szendrei
(2007) claimed teaching problem solving strategies was another factor to make
students engage in problem solving. The researcher retrieved that if some
strategies about the solution of the problem were given before the problem
solving session, students succeeded in dealing with problems more effectively.
In addition, he continued that the main contributions to problem solving was
done by Varga’s experimental studies which made the mathematics enjoyable
by real life examples and activities contributed to students the feeling that
problem solving was not a fear in mathematics.

In addition to European countries, Cai and Nie (2007) studied the
problem solving in China in the perspective of research and practice. They
stressed more on Chinese students’ problem solving skills and computation
skills which means ability to evaluate result of a problem. Cai and Hwang
(2002) also gave importance problem solving with a study to investigate
generalized and generative thinking in 155 sixth grade students’ problem
solving and posing. The result revealed that Chinese students used more
abstract strategies and symbolic strategies rather than concrete ones in problem
solving. However, China is on the process of curriculum reform nowadays and
one of the aims of the reform is to create open-ended problems from the real
the life. In Chinese classrooms, teachers use the problem solving activities in
their classrooms and %82 of the teachers prefers to solve only one problem. In
addition, different solutions to a problem explained as variations to be able
think with all aspects of the problem and to able to develop algebraic and
arithmetic thinking skills (Cai and Nie, 2007). Chinese researchers were
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affected by the Polya’s problem solving strategy that was derived from his
book of “how to solve it”. The book translated into Chinese language informed
the Chinese educators about the problem solving strategies.

According to the Hino (2007), Japan Society of Mathematical Education
has held problem solving in their regular meetings since 1955. As Hino stated
there had been improvements on mathematical problem solving with respect to
real life cases, researching real life cases, process and steps of problem solving
and mathematical representation. In Japan, the studies about problem solving
have been conducted on the subjects of problem solving, process of students,
problem solving strategies and their mathematical thinking (Hino, 2007). He
also claimed that difficulties in problem solving were solved by examples and
problems from real life. The Japanese researchers tried to support that the real
life situation and real life cases in problem solving are needed to resolve
difficulties in problem solving. Besides presenting real life examples, teacher
should give students the chance to show their solution methods in front of the
classroom. By this way, different kinds of solution methods come out from the
original source that is from students (Hino, 2007). At the end of the lesson,
students identified the ideal solution method among the other methods and
write down their ideas about the one lesson hour session and problem solving
as summarizing part.

To summarize, instruction based on activities involving students’ school
and out of school life examples, using manipulative, and solving real life
problems and teaching problem solving strategies had positive effect on
students’ problem solving skills after examining problem solving process and
approaches reflected in different countries.

Problem solving has been important part of mathematics curriculums
over the developed countries (Altun, 2000). It has also crucial role in
understanding mathematics in newly developed Turkish Curriculum (Isiksal et
al., 2007). However, there were few studies conducted in Turkey related to

problem solving and its teaching.
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2.4. Problem Solving Approaches in Turkey

Tore (2007) conducted a study to investigate sixth grade students’
knowing and applying level of problem solving process by the help of Polya’s
problem solving steps. The sample of the study was 30 sixth grade students
from both private and urban public schools. Observations, interviews and
problem sheets were used to measure students’ level of learning and applying
skills. Students were asked individually how they solved problems and which
steps they applied for problem solution in the interviews. Although students in
public schools rather in private schools explored that making a plan for
problem solving process was an obligation for a correct solution, in application
it was seen that most of the students did not use the steps and strategies in their
sheets. As a result, % 50 of the students in urban public schools solved the
problem correctly. However, % 20 of the students who did not make a plan or
did operational mistakes did not solve the problems completely. The other
finding revealed that % 30 of the students was checked the solution. The
students who realized mistakes in checking process could make some
corrections. The reason why the most students made mistakes in problem
solving process was that most students did not pay attention to Polya’s first
step of reading and understanding of a problem. The last finding could be
reported that when students wrote similar problem, they did not use the
creativity for posing a problem. The study suggested that when problem
solving process was internalized, most students solved problem correctly.

In addition to the first step of Polya, Akay (2006) conducted a study to
examine effects of the last step on problem solving skill. Properly, it was to
analyze the effects of mathematics instruction with last step of Polya’s
heuristics approach named as “posing problem” on students’ academic
achievement, problem solving ability and creativity. This experimental study
was measured by the achievement scale, problem solving inventory scale and
creativity scale with the involvement of 79 first year university students at the

Science Education Department. The findings of problem solving inventory
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showed that mathematics instruction with problem posing had significant
positive effect on students’ problem solving skills. In addition, the result
indicated that students’ academic achievement had increased in experimental
group who were taught by the usage of problem posing approach in science
course.

There were also studies related to other heuristics methods or steps of
Polya. In the creating a plan step, the strategy selection played important role
in that they might aid to student to solve challenging problems in a clever and
simpler way. Caligkan (2007) carried out a study to investigate effects of
problem solving strategies on achievement, applicability of strategy and
problem solving performance of 77 university students’ in physics. Students in
experimental group were taught by Polya’s problem solving strategies. The
findings showed that teaching of problem solving strategy had also positive
effects on students’ problem solving performance and achievement in physics.
Moreover, findings revealed that there was positive correlation between
achievement and strategy application.

Yazgan and Bintas (2005) also conducted a study to investigate 4™ and
5t grade students’ problem solving abilities after using Polya’s problem
solving steps in their solutions. The study was an experimental study conducted
with 56 students and in order to measure students’ problem solving strategies
pretest, retention and posttest were applied. The tests were problem solving
tests composed of 10 questions. The experimental group composed of 28
students who were trained on using problem solving strategies during 12 lesson
hours. After six lesson hour problem solving sessions, the results pointed that
there was significant positive effect of problem solving instruction using Polya’
steps on students’ problem solving achievement. The findings also showed that
there was an increase in 4™ grade students’ usage of writing a simpler problem,
working backwards and drawing figures strategies. Moreover, after the
implementation, result revealed that there was an increase in 5™ grade students’
usage of writing a simpler problem, making list, working backwards and

drawing figures strategies.
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In addition to problem solving strategy, Oztuncay (2005) claimed that the
implication of mathematical curriculum standards was important for students’
success. The curriculum standards cover cooperative learning that is an
effective way of learning in the classroom (Alkis & Avsar, 2007). The
standards also include individual learning in classroom environment. He
conducted a study to analyze the effects of implementation of curriculum
standards on mathematical achievement. The study was experimental study
based on pretest and post-tests that were conducted with 44 sixth grade
students in Istanbul. The experimental group was taught according to the
curriculum standards whereas control group was taught by direct instruction.
The result of the study showed that teaching according to the new curriculum
standards has significant effect on students’ achievement. Similar to Caligkan,
he also found that problem solving teaching was effective on fulfillment of the
aims of the lesson. The study suggested that students knew and applied the
strategy for enhancing the creativity and problem solving skill.

Similar to Oztuncay, Kog¢ (1998) carried out a study to find effects of
different teaching methods on problem solving ability. Specifically, study
aimed to investigate effects of cooperative learning and individualistic learning
methods on seventh grade students’ problem solving performance. Kog (1998)
applied problem solving performance test as pre-test and post-test to find out
the difference in students’ mathematical problem solving performance. This
experimental study consisted of two experimental groups: one of which was
taught by cooperative problem solving method based on Polya’s problem
solving steps during three weeks. The other group was taught by individualistic
problem solving method during three weeks. The groups were composed of 25
and 24 students respectively. On the other hand, the control group consisted of
30 students were taught by traditional method. The result revealed that students
working cooperatively or individually in the classroom had displayed better
problem solving performance compared to the students in control group. In
addition, two experimental groups notably put into practice the creating a plan

part which was Polya’s problem solving step contrary to the control group.
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One of the aims of the study was to seek the changes of sixth grade
students’ problem solving abilities after mathematics instruction based on
Polya’s problem solving steps. These studies highlight that using Polya’s
problem solving methods and the way of application into mathematics lesson
had important role on students’ problem solving skills. Given the importance of
teaching of the methods, it is seen that more studies should be conducted on

problem solving methods.

2.5. Attitudes towards Problem Solving and Mathematics

In this study, it was not only aimed at investigate changes of sixth grade
students’ mathematical problem solving abilities after mathematics instruction
based on Polya’s problem solving steps; it was also to examine the changes in
students’ attitudes towards problem solving and attitudes towards mathematics
after mathematics instruction based on Polya’s problem solving steps. In that
aspect, next section was based on research studies related to attitudes toward
problem solving and mathematics. Attitude toward mathematics and problem
solving according to the Haladyna, Shaughnessy and Shaughnessy (1983) is
positive or negative emotional tendency toward mathematics and problem
solving. Toérner and Sriraman (2008, p.199) describes the attitude toward
mathematics as “pattern of beliefs and emotions associated with mathematics”.

In other countries, Lester (1978) and Stengel et al. (1978) conducted the
studies to investigate the applicability of the teaching of sophisticated problem
solving strategies at the age of 9 to 12 year students (cited in Silver, 1985).
Silver (1985) stated that these researchers obviously showed that those students
could learn applying the strategies in solving the problems. He continued that
these researchers found if teacher had modeled the strategies and had made
students used in problem solving, then students did the problem solving well.
The students felt good about the achievement and problem solving. However, it

was observed that students had difficulties in selecting proper strategy.
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Posementier, Hartman and Kaiser (1998) conducted the research to
investigate middle school students’ problem solving skills. They founded
students had difficulties in solving the problems when enough time was not
allotted to students to apply planning the problem solving. They stated that
students tried to solve the problems without they carried out a plan. Students
began to do operations with numbers in the problems after reading the
problems. Students who planned their solutions performed a better result for
the solutions according to the students who solved in traditional way. They
thought and studied over the problems less according to the students who did
not plan for the problems. In addition, students who taught the problem solving
strategies saw the procedure, concepts and algorithms and they comprehended
where, when, why and where to apply (Posementier, Hartman & Kaiser, 1998,
p.3). They also claimed that word problems that were meaningful to students
made students use their existing knowledge and enjoy the solving the
problems. A four-year case study was performed to investigate the role of
preparing probable problems that was to be solved by the students. The result
showed that their achievement and attitudes had significantly correlated with
those kinds of problems (Posementier, Hartman & Kaiser, 1998).

In Turkey, there were studies conducted to investigate students’ attitudes
towards problem solving by the mathematics instruction based on Polya’ steps.
Babadogan and Olkun (2005) conducted a study to report the new curriculum
changes in Turkey. He revealed that that newly adapted curriculum had
important role on enacting knowledge to a case or a situation or transforming
their knowledge into existing problems in their life. He specifically claimed
that new adapted curriculum aimed at students’ active participation in learning
both individually and cooperatively. They also noted that the emphasis in new
curriculum was more on students’ interest in learning of mathematical concepts
and was encouragement to have positive attitude toward mathematics covering
problem solving.

Gok (2006) supported these findings with the study that investigates the

effects of teaching of cooperative problem solving strategies on tenth grade
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students’ achievement, achievement motivation and attitude in physics during
2005 and 2006 academic years. There were 25 students in experimental group
and 21 students in control group. Experimental group solved the problems
according to the cooperative learning strategy whereas the control group was
instructed with traditional method during six lesson hours. One of the results of
this study indicated that teaching through problem solving strategies had
positive effect on students’ attitudes towards problem solving.

Likewise, Yavuz (2006) investigated the effects of problem solving
strategies on students’ attitudes towards mathematics and academic self-
concept in problem solving as well as mathematical achievement and
mathematics anxiety during 2005-2006 academic years. This experimental
study was performed with sample of 32 tenth grade high school students from a
college and a public school during eight weeks. As a result, teaching of
problem solving strategies had positive effects on students’ attitudes towards
mathematics and their self-concepts in problem solving. However, it was stated
that there was no effect of teaching of problem solving strategies on students’
anxiety through mathematics.

Bulut (2007) carried out a study to analyze the effects of implementation
of new adapted mathematics curriculum submitted the sights of 5™ grade
students and elementary teachers. The study analyzed the curriculum
implementation in terms of three dimensions: namely; classroom management,
instruction, weaknesses and strengths dimensions. This qualitative study
consisted of forty-three fifth grade students and three elementary teachers from
one primary school in Ankara where the pilot study was implemented during
2005-2006 academic years. He made semi-structured interviews with the
teachers to learn their thoughts about implementation and curricular change.
The interviews included six open ended and three demographic questions. In
addition, an interview with the students consisting of one open-ended question
was made to reflect the changes caused by the adaptation of the new
curriculum. The study revealed some important results to be considered. He

stated that students participated in learning with activities, materials enhancing
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motor skills, self-exploration, reasoning and thinking process. The results
revealed that not only students increased their mathematical achievement, but
also they participated in lessons actively by the help of real life examples and
the activities. In addition, results revealed those students’ problem solving and
posing skills developed by solving many problems via materials during that
process. Moreover, students’ self-expression and interaction with peers
improved during the lessons and they were dealing with more on the problems
according to the previous years. To sum up, the result revealed that their
attitudes towards problem solving, mathematics and mathematical achievement
increased by the reform based instruction.

Tural (2005) supported the previous study with a research conducted to
investigate effects of instruction with games and activities in the context of
reform based mathematics curriculum on twenty-six 3rd grade students’
mathematical achievement and attitudes towards mathematics. The
experimental group was taught with the games and activities whereas the
control group was instructed with traditional way during five weeks in 2004-
2005 academic years. As instruments, achievement test and attitude scale
towards mathematics were used as pre-test and post-tests. The findings showed
that experimental group had significantly higher scores than that of control
group in terms of their attitude scores.

Kaban (2006) conducted a study to investigate the effects of the third, the
fourth and the fifth grade textbooks on 721 students during 2004 and 2005
academic years. He collected data with questionnaire applied to teachers,
questionnaire applied to students, mathematics attitude scales applied to
students. The result of the study reported that the mathematics lessons
supported with activities and real life problems were enjoyable for the 85
percent of the students participated in the study. In addition to this result,
findings showed that activity based teaching and solution of real life problems
during the lessons increased students’ problem solving ability and attitude
towards mathematics. In the study, it was reported that 75 percent of the

teachers observed an increase in interest to mathematics lessons. Moreover, 73
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percent of the students pointed out that lessons provided with activities and
with the usage of different teaching methods were more understandable for
them. From the perspective of the teachers, findings of the study reflected that
activities in the context of implementation were difficult to apply in crowded
classrooms.

In this part, the research studies in various countries and Turkey were
discussed in details. However, there are fewer studies related to problem
solving which new curriculum emphasis on. In light with literature review
above, the aim of this study was to investigate the effects of reform based
mathematics instruction on sixth grade students’ problem solving abilities. In

addition, it was aim to examine students’ attitudes towards problem solving.
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CHAPTER 11

METHODOLOGY

The goal of this chapter is to describe the method of inquiry. More
specifically, this chapter includes research design of the study, the population,
sample, variables, measuring instruments being used, validity, reliability, and
data collection procedure. These are followed by the context of implementation

and data analysis procedure.

3.1. Research Design of the Study

The purpose of this study was to analyze the changes of sixth grade
students’ mathematical problem solving ability after mathematics instruction
based on Polya’s problem solving steps. In addition, it is to seek whether there
will be a change in students’ attitudes towards mathematics and mathematical
problem solving after mathematics instruction based on Polya’s problem
solving steps.

The study was an experimental study with no control group named as

weak experimental study.

3.2. Sample and Population

Convenient sampling procedure was used to select the participants of the
study. The school was selected conveniently because researcher was working
there. There were six 6™ grade classes which researcher was teaching regularly
as a teacher and one of them namely 6-A constituted the experimental group of
the study. The 6-A class was selected randomly as experimental group among

other six 6™ classes. It was composed of 53 sixth grade students. The 38
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percent of the class was female and 62 percent of it was male. There was no
control group because all other classes also followed the new curriculum
textbooks including Polya’s problem solving steps. The distribution of sample

related to gender was seen in the table 3.2.

Table 3.2. The Distributions of Sample Related to Gender

Gender Experimental Group
Number Percent (%)
Female 21 40
Male 32 60
Total 53 100

The school where the study conducted was the most crowded school in
district of Kagithane. It placed in one of the urban areas in Istanbul. The
mathematical grades of the students were low in general. Moreover, students
have low socio economic background according to the school administrators
and the teachers. The school had 3280 suburban students during 2006-2007
school years. The size of classrooms was ranged from 40 to 64.

The population of the study was all 348 sixth grade students at the

school. The sample was composed of 15 percent of the population.
3.3. Measuring Instruments

In this study, Mathematical Problem Solving Test (PSOT), Problem
Solving Attitude Scale (PSAS), and Mathematical Attitude Scale (MAS) were

administered as measuring instruments. In the following section, these

instruments are described in details.
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3.3.1. Problem Solving Test (PSOT)

The Problem Solving Test (PSOT) covers four chapters namely,
numbers, geometry, measurement and algebra. The test was prepared by the
researcher with the help of the books which were “Ilkégretimde Etkinlik
Temelli Matematik Ogretimi” (Olkun & Ucar, 2004) and “6-8" Grades
Mathematics Teaching Program” (MEB, 2006). Two elementary mathematics
colleagues at the same school and one elementary mathematics teacher at a
private school revised the test. The test items included 24 open ended and 1
true false questions before the pilot study.

The pilot study of PSOT was administered to one of the randomly
selected class with the size of 62 sixth grade students at the same school. The
aim of the pilot study was to determine whether students could easily
understand the questions. In addition, it was aimed to identify whether the
questions were proper to their grade level. Time duration was 80 minutes that
corresponds to the two lesson hours. After pilot study, grammatical structures
of some questions were checked and revised by the help of a mathematics
educator from Department of Elementary Mathematics Education at Middle
East Technical University. The changes of a problem were shown as an
example in the Table 3.3.1. In the problem, names of players were changed and

the person who recorded the scores in the problem was omitted.

Table 3.3.1.1 The Changes of a Problem
The first draft

of the problem |’

olusan uyunun birinci biliimiinde AI1 La (; puan kazanir. Ik1m:1 bulumdc Ali 3 puan
kazamir; Can ise 3 puan kaybeder. Ucun il hnlumde de Ali 2 puan kaybeder Can 5 puan

kazamr, Oyunu kim kazanmgtir?
U

1\ Coziim yolunu gosteriniz ve ¢oziimiiniizii agik bir sekilde yazimz:
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The Table 3.3.1.1 (continued)

The final draft ~ Ali, Burak ve Emel bir oyun oynamaktadirlar. Uc ayri
of the problem  boliimden olusan bu oyunda, oyunun 1.boliimiinde Ali 4 ve
Burak 6 puan kazanir. Ikinci boliimde Emel 3 puan kazanr,
Burak ise 3 puan kaybeder. Uciincii boliimde ise Ali 2 puan
kaybeder ve Burak 5 puan kazanir. Oyunu kim

kazanmistir?

Furthermore, five questions were converted to clearly stated ones with
agreement of the elementary school teachers and the mathematics educator. As
an example, a problem was also given in the Table 3.3.1.2 as before the
conversion and after the conversion. In the problem, the park area transformed
to a garden of a school. Whereas it was asked to find the only area of the park
before the conversion, it was asked to find both area and perimeter of the
school after the conversion. Moreover, the language of the problem was clearer

after the conversion.

Table 3.3.1.2 The Conversion of a Problem

Before the

Conversion

2.

S, e
Yukarida h;r)‘;i(ir pa\;lg.wm yiizey alam verilmigtir. Bu park 100 metre uzunlugunda 150

metre gcni 1findedir. Park yolu ise 6 metre geniligindedir. Park yolunun kapladigr yiizey
alamni bulunuz,

Sekil iizerinde gisteriniz ¢oziimiiniizii agik bir sekilde yaziniz:
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Table 3.3.1.2 (continued)

After the 1. Bir okul bahgesinin plan agagidaki gibidir. Sekli kullanarak sorular yanstlaymz
Clelimiinidl agik bir sekilde yazime.
Conversion _
— — — [AB] =150 m
| NI M ‘ [BC] = 30m
= | [DE] =210 m
150 K U—
i 150 . | [EF] = 30 m
| BAHCI | [FG]=45m
B l— Fr T la [KL] = 150 m
Lo 210 2 [LM] = 35 m

a) Okul bahgesinin cevresi kag metredir? Cozilmind aqk bir sekilde yazinz,

b) Sadece okulun alani ne kadardir? Cozimiing agik bir sekilde yazinu.

After necessary revisions and deletions, 21 items were left and the test
turned to PSOT (see Appendix A). As an example, the question 2 of PSOT was
given in the Figure 3.3.1.

2.
Adet Urin Fiyat
2 Ekmek 35 Ykr
2 St 150 Ykr
6 Yumurta 15 Ykr
3 paket Vanilya 25 Ykr

Burcu. yukaridaki alig verig listesinde fiyatlar1 ve adetleri yazili olanlart
alacaktir. Burcu, alis verise giderken yanima 4,5 YTL para almistir. Bu para

listedekileri almaya yeterli mi, degilse daha ne kadar gerekir?

Figure 3.3.1. The Question 2 of PSOT
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The problem solving test (PSOT) content related to six common abilities

compatible with the new curriculum standards were given in the Table 3.3.1.3.

The table of content was checked by an elementary mathematics teacher from a

different school and the mathematics educator.

Table 3.3.1.3 PSOT Content related to Common Abilities of the New

Curriculum Standards

Logical
Induction Ability of problem
Connection  Reasoning  Estimation
and solving and posing
Deduction
Numbers 4,7 9,19 4,7,10 6, 16, 17, 21
Sets 20 3,20
Fractions 13 14 4
Integers 13 13
Equations 9,21
Decimal
4 2,3
Numbers
Rate and Ratio 9
Measuring 6,21
Ordering and
14, 15 12
Probability
Angles 8
Tables and
11 20 18
Graphs
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Table 3.3.1.3 (continued)

Patterns and

12
Tessellation
Factorization 16
Polygons 14 1,4,5,9

Each question of PSOT was rated over 5 points and thus the highest score that

could be

(1987), holistic scoring was used while calculating the mathematical problem
solving abilities of students. In holistic scoring, student’s answers scored by

considering the whole test. A template for holistic scoring was seen in Table

3.3.1.4.

obtained from the test was 105. As suggested by Lester and O'Daffer

Table 3.3.1.4 Template for Holistic Rubrics

Score

Explanation

It reflects complete understanding of the problem. Student
demonstrates Polya’s steps: 1. Understand the problem, 2. Devise a

plan, 3. Solve the problem, 4. Check the problem, 5. Extension.

It reflects significant understanding of the problem. That is, student
answers the question using Polya’s steps of “understanding the
problem”, “devising a plan”, “solving the problem” and “checking
the problem”. However, students make an operational mistakes

while solving the question.

It reflects partial understanding of the problem. Polya’s problem
solving steps are mostly demonstrated. Student answers the

question satisfied with the steps of “understanding the problem”,
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Table 3.3.1.4 (continued)

“devising a plan” and “solving the problem”. Student solves the

3 problem incompletely, but the way of solution is correct.
It reflects few understanding of the problem. Student demonstrates
the steps of “Understanding the problem” and “devising a plan”. It
2 also reflects the correct answer without explain the solution without
using Polya’s steps.
It reflects no understanding of the problem. Student just
1 demonstrates few understanding of the problem.
0 It reflects students do not demonstrate any steps and do not give

answer.

In order to check reliability, inter rater reliability was used in rating open-
ended questions (Mujis &Daniel, 2004). Thus, before the researcher scored
PSOT which consisted of open-ended questions, the ten randomly selected
tests from both PREPSOT and POSTPSOT were copied in order to be scored
by an elementary mathematics teacher too because inter-rater reliability means
agreement of two or more scorer (Fayers & Machin, 2002). After researcher
and the teacher scored the tests at the same time, Cohen's Kappa value was
calculated by using SAS program to assess inter-rater reliability, because there
are just two scorers (Garson, 2008). The values was coded as 0,1, 2, 3, 4 ,and 5
for each question of a student. Finally, Kappa (K) value was found as 0.82
(>.70) which meant that the there was an acceptable inter-rater reliability

(Garson, 2008).

3.3.2. Problem Solving Attitude Scale (PSAS)

Problem Solving Attitude Scale (PSAS), which was developed by

Ozkaya (2002), was used in this study in order to measure sixth grade students’
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problem solving attitudes. More specifically, this scale was used to collect data
about students’ feelings, experiences and attitudes towards problem solving.
The PSAS is a 5-point likert type scale rating from strongly agree to strongly
disagree and the test was consisted of 39 items (See Appendix B). It consisted
of four dimensions as like, self-concept, anxiety and usefulness. In the scale,
fifteen items displayed negative statements; the other twenty-four items
displayed positive statements. Ozkaya, (2002) performed factor analysis and
computed 0.91 as the reliability coefficient for the scale.

For this study, PAS was piloted by administering it to 53 six grade
students like other instruments. The Cronbach alpha was calculated for
PREPSAS as 0.85; for the POSTPSAS as 0.90, thus reliability was satisfied

with the Cronbach value.

3.3.3. Mathematical Attitude Scale (MAS)

Mathematical Attitude Scale (PAS) that was developed by Askar (1986)
was used to measured students’ attitudes toward mathematics. This attitude
scale was conducted to learn about students’ feelings through mathematics and
attitudes towards mathematics. The test was composed of 20 items with 5-point
likert scale (scored as from 5 to 1) from “totally suitable” to “never suitable”
given in appendix C. In the scale, ten items reflected negative statements; the
other ten items reflected positive statements.

The MAS was administered to 53 six grade students like PSAS and other
instruments. In order to check internal reliability of tests, the Cronbach alpha
was measured and found as 0.84 for Pre-Mathematical Attitue Scale

(PREMAS) and 0.85 for Post-Mathematical Attitude Scale (POTMAS).
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3.4. Data Analysis

In this study, descriptive and inferential statistics were used to analyze
the data. Data collected from the samples were coded and analyzed by using
SPSS 15.0 package program.

In descriptive part, mean, standard deviation, minimum, maximum
scores, skewness and kurtosis values of pre-tests and post-tests of Problem
Solving Test (PSOT), Problem Solving Attitude Scale (PSAS), and
Mathematical Attitude Scale (MAS) were computed. Descriptive statistics
showed the numerical change between pre-tests and post-tests and general
opinion about the students’ problem solving abilities and attitudes. This
descriptive analysis was computed for the following reasons: Firstly, it was
used for checking the outliers and making data clean. Secondly, it was used for
finding the distribution and frequencies of the data.

After performing descriptive statistics, in the inferential statistics, paired
samples t-tests were used to find whether there is a significant mean difference
with respect to dependent variables namely PSOT, PSAS, and MAS scores. In
order to reduce Type I error, a level was set as 0.01 according to Benferroni
approach (Green, Salkind, & Akey, 2000). The other way of reducing the type
1 error was using MANOVA or ANOVA statistics to test the significance of
the hypothesis. Because of small sample size, however, those analysis methods
were not suitable for the study. Inferential statistics was used to test the effects
of mathematics instruction based on Polya’s steps on 53 six grade students’ 1)
problem solving abilities, 2) attitudes toward problem solving, and 3) attitudes

toward mathematics respectively.

3.5. Variables

In this study, dependent variables were PSOT, PSAS, and MAS.
Independent variable is the mathematics instruction based on Polya’s problem

solving steps.
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3.6. Procedure

The purpose of this study was to analyze the changes of sixth grade
students’ mathematical problem solving ability after mathematics instruction
based on Polya’s problem solving steps. In addition, it is to seek whether there
will be a change in students’ attitudes towards mathematics and mathematical
problem solving after mathematics instruction based on Polya’s problem
solving steps.

This study was a one-group pretest post-test design which had a group
instructed according to the Polya’s problem solving steps. After pre-tests were
administered, the researcher taught to students how to use Polya’s problem
solving steps during the implementation. The instruction in the group was
based on llkégretim Matematik Ogretmen Kilavuz Kitabt 6 (Meram, 2006). The
mathematics textbook have been accepted by Ministry of National Education
between the years of 2006-2007. In this textbook, the four chapters were part
of this study. The first chapter was composed of numbers and geometry subject
areas. There was one sub-subject area of natural numbers and one learning
outcome in numbers subject area. Geometry learning area included 19 learning
outcomes from six sub-subject areas that were line, line segment and ray,
angles, polygons, equality and similarity, translational geometry, tessellation
and ornamentation. Second chapter was composed of numbers, statistics, and
probability subject areas. Numbers subject area consisted of six learning
outcomes under two sub-subjects areas that were sets and natural numbers.
Statistics and probability subject area included eight sub-subjects areas that
were collecting data, tables and graphs, measure of central tendency and
defining probable situation. The chapter three was composed of four subject
areas that were numbers, geometry, measurement and algebra subject areas.
Under these subject areas, there were integers, operation with integers, multiple
factors, polygons, angles, measuring angles, tessellation and algebraic

equations. Equality was defined with 17 learning outcomes in the textbook.
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The last chapter included sub subject areas of fractions, decimals, rate and
ratio, measuring length, measuring, central tendency, and basic concepts in
probability, kinds of basic statistics and probability with eight learning
outcomes.

The Problem Solving Test (PSOT), Problem Solving Attitude Scale
(PSAS) and Mathematical Attitude Scale (MAS) were used in this study. The
problem solving test (PSAS) was piloted and administered to the students from
different six grade classes in the same school as mentioned above. The PSOT
was administered as pre and post-test. Time fixed was 80 minutes for the test.
Similarly, Problem Solving Attitude Scale (PSAS) and Mathematical Attitude
Scale (MAS) were administered by the researcher to the group as pre and post-
tests. Time allotted for each test was 20 minutes.

After the implementation of pretests, the treatment began in the following
week. The treatment lasted four lesson hours in each week. Duration was 40
minutes for each lesson. Totally, treatment period lasted 78 lesson hours that
corresponds to 19 weeks. During the treatment, students solved problems and
performed mathematical activities according to Polya’s problem solving steps.
Polya’s mathematical problem solving steps were taught just after being
applied all pre-tests.

At the beginning of the lesson, researcher asked the students how they
usually solve mathematical problems. Students reflected that they used basic
operations when they faced with a problem. When researcher asked the
question whether it was possible to know the sum of counting numbers up to
100, students had difficulties in finding a solution. Teacher then solved the
question by using the “adopt a different point of view” strategy that was one of

Polya’s problem solving strategies.

1 + 2 + 3 + 4....+100 wzsoso

+ 100 + 99 +98 + 97....... + 1
101 +101+101 +101I....... +101




Students enjoyed this simple solution. Teacher solved the problem
according to the problem solving steps of Polya. He stressed that they had to
write “understand the problem” as a title first. Then, under this title, he
summarized the problem: “we have sum of natural numbers from 1 to 100. In
the problem, the sum of these numbers are asked.” He introduced second title
as “devise a plan”. In that part, he stressed that they had to create a strategy in
order to solve the problem. For instance, for this question they should look at
the problem from different perspective and write the numbers in reverse order.
Then teacher wrote the third title as “solve the problem”. He solved the
problem according to the strategy selected in the “devise a plan” part.
Afterwards, he reminded that students should check the solution. He wrote
another title that is “check the solution” and he controlled the answer by going
backwards. Lastly, teacher wrote a similar problem under the “extension” title.
Under this title, teacher wanted students to find the addition of even numbers

up to 50 by using Polya’s steps.

3.7. Context of Implementation

The study began after taking permission from the school administration.
The PSOT, PSAS and MAS were piloted to the randomly selected students. In
the pilot study, Problem Solving Test was applied to 62 sixth grade students in
October 2006. After the pilot study, Problem Solving Attitude Scale (PSAS),
Mathematical Attitude Scale (MAS) and Problem Solving Test (PSOT) were
administered to the students for pretests. The timetable related to
implementation was seen in the table 3.7.1. Before the application of pre-tests,
the aim of the study was explained to the students briefly. At the end of three-
month treatment, the post-tests of PSOT, PSAS and MAS were conducted to

students satisfied with full involvement of students.
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Table 3.7.1 Timetable Related to Implementation of the Tests.

Tests PRE POST
PSOT Last week of February Last week of May
PSAS Third week of February  First week of June
MAS Third week of February  First week of June

During the treatment, there were activities, performance homework, and
projects for the students. These applications existed in the textbook. There
were annual plans for four units at the beginning of the textbook (The plan of
unit one was given in appendix D). The unit 2 contained the lesson plan for
“operations on integers” and abilities of solving related the problems according
to the Polya’s steps (The plan was given in Appendix E). In addition to
textbooks, there were also activities that were taken or developed from the
book named as “ilkdgretimde Etkinlik Temelli Matematik Ogretimi” by Olkun
and Ugar (Samples of activities were given in Appendix F). For the teaching of
Polya’s problem solving steps and specifically strategies, the book “Problem
Solving: A handbook for Elementary school Teachers” was used. The
preparations for lessons were supported by those sources. One routine example
of classroom teaching was described as follows:

The subject of the lesson was addition and subtraction with integers. The
materials for the lesson were overhead projectors, newspapers, red and blue
counters: blue counters assumed as they represented positive integers, red
counters assumed as they represented negative integers. Before the starting
lesson, the question was asked:

The temperature of Istanbul was -1 Celsius degrees today as shown in the

thermometer. To the forecast news from the newspaper, there would be 2
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Celsius degree increases in temperature in the following day. Could you find
the temperature of the following day?

Students mostly answered as -3, but some of them responded as +1.
Teacher then asked which one was correct. Teacher created an elevator from
the cartoon and let the students move the circular shape upward by two degrees
over this elevator. The student among volunteers moved the circular shape in
front of the class by using overhead projectors. Teacher asked for the answer,

most of the students would respond as +1.

Lol ol ] of [ )

After warming up question, students made groups with the peers
according to their grades in the pretests. Each student in one group had the
similar score in the tests. There were 8 groups and each group consisted of 6
students. They would learn the addition of positive integers by adding the blue
counters, and they would continue showing operation on overhead projectors.
They also had counters on their desks and they were all doing the operations.
One member of each group tried to do operation with integers in front of other
peers in the classroom. Here, teacher encouraged students to identify what was
given and asked in the question. In addition, teacher encouraged students to
generate strategies to solve the given problem.

One student could not find (-2) + (-1). Teacher simplified the situation:
“You have 2 red counters and you want to add one red counters to them. How
many red counters you get?” After the explanation, the student replied with
easily. Then teacher wanted the students to explain what they were doing while

they were demonstrating the operation. Up to that point, they constructed the
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(+3) + (+4) or (-2) + (-5) easily. The teacher also demonstrated that addition of
equally positive and negative integers equal to zero. He explained rule by an
example; adding one red counter with one blue counter equal to zero such as (—
3) + (+3). Some students asked if one blue and one red counter had to equal to
zero. Teacher explained that after one blue and one red counter matched, they
were anymore neither blue nor red and they represented nothing (0)”.
Moreover, one of the students who tried to demonstrate (-2) + (+4) could not
find the result. Then, the other students wanted to reply it, but the teacher
wanted that student to get help from his group members. Afterwards, he
showed the matching of blue and red counters correctly. He stated that two
blue counters were out of the matching and the result released as +2. Students,
then, practiced more examples with their group members.

At the end of the activity, students explained the rule with their own
sentences and then they noted to their notebooks with clear sentences: When
doing addition in integers, blue and red counters were matched. If no counter
was left alone, the result equaled zero. If blue or red counters were left, it
equaled the number of counters. Some students stated that they could not write
the rule with their own sentences. In order to avoid this situation, teacher
would let some students read their notes and if necessary, he made corrections
on the sentences. During the lesson, students practiced more examples about
addition and subtraction operations of integers. They were active and eager in
learning by doing operations, exploring their rule and ideas. Researcher as a
teacher created an environment that students could ask questions and reflect
their different ideas. In addition, researcher tried to encourage students to use
Polya’s step while solving the given problems.

In the second lesson, one-hour problem solving session implemented.
The problems related to operations of integers had been prepared to cards (see
Appendix G) by using Glencoe McGraw-Hill (2003) mathematics textbook.
They were not only translated into Turkish but also adapted to Turkish Culture.
For example, one of the problems adapted as: “The highest temperature in

Eastern Anatolia region was recorded as about 48 degree Celsius in Kocatepe
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in Mardin and the lowest temperature was about -43 degree Celsius taken from
website of Devlet Meteroloji Isleri Genel Miidiirliigii (http://www.dmi.gov.tr).
Find the difference of the temperatures of those places.”

Students worked with their own groups satisfied with the two cards for
each group. They were guided to write the problems in the cartoons delivered
with the problem cards. Students asked how they cut the cartoons that they
would write their solutions. Teacher showed a sample size to all class and then
he warned that any group member in each group could be selected for
presenting the solution. Therefore, they would be active in problem solving.

In the activity, students worked with their own groups. Each group
solved the problems by trying to apply Polya’s problem solving steps. In the
group, some students cut the cartoon, some students read the question other
student who would write on the cartoon. At the end of the preparation, group
members all worked on problem solving. One of the group worksheet was

shown in figure 3.7.1.
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Then they were asked to exchange the problem cards with other groups
because it was noted that the groups who solved many problems reflected with
clear solutions would see their work on the bulletin board in the classroom.

Up to that point, sample of a group working was described in details.
However, there had been mostly individual working in the classroom in order
to make the students internalize the application of those steps. Teacher wrote
the problem on the blackboard such as: “Beden egitimi 0gretmeni 23 nisan
senligine okuldan esit sayida 68rencinin katilmasini istiyor. Sec¢ilen 6grenci
grubun 5/8 inin kiz oldugunu goriiyor, fakat 12 tane daha erkek ogrenci
sectiginde gruptaki kiz ve erkek ogrencilerin sayisinin esit oldugunu goriiyor.
Bu senlik i¢in secilen kag tane 6grenci vardir?” One of the students solved the
problem by making list. Teacher asked: “Why did you make a list”. She
replied: “I can see the data well when I write in this way, so I can understand
what is asked better”. Teacher waited until all students finished the solving the
problem. He allocated 5 minutes for a problem to let students use all the steps
completely. Teacher observed that some students finished earlier while he was
dealing with other the students. Then, he wrote another problem in the board.
After finished the first problem, teacher asked them to present their solution
way on the board. One of the volunteers solved the problem by using logical
reasoning. She stated, “if there are 5 girl and 3 boys, I pick 2 boys for group.
Then, I divide 12 by 2, I get 6. I multiply 6 by 8 I get 48. Then, I add 12 to get
number of new group.” Most of students did not understand this solution.
Teacher asked students to solve the problem in different ways.

A student solved, but not correctly and found a different result. Teacher
asked student: “if you say there are 3 boys and 5 girls in the group, to make
equal the numbers of boys and girls, how many boys you pick.” Then, students
answer it as 2. Teacher continued that: “But you have 12 boys, how many
times you pick?”.The student said that it was 6 times. Teacher wanted him to
complete 6 times for all group. After that, he found 6 x 5 = 30. In addition, one
of the students stated: “I draw a fraction to see each part.” He used the strategy

drawing a figure and showed the way with using Polya’s problem solving
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steps. He missed the checking part, but teacher warned them to forget a part
and other students also reminded him to write checking part. Some students
implied that they could not solve if they faced with such problems again.
Teacher wanted them to write a similar problem and solve in the classroom.
They changed some numbers and found another event instead of 23 Nisan
Celebration. A one-hour problem solving session continued with two more
problems like this way. They used the strategies and steps of Polya on the
blackboard, sometimes they missed some steps, but other students warned, if
needed, teacher warned them to write all steps.

Instructional materials, instructional methods and techniques, projects,
performance, homework were part of the teaching and compatible to
instructional objectives and learning outcomes of the new developed
curriculum. In that lesson, it was given importance to create an environment for
students’ self-exploration of themselves not only in mathematical discussion,

but also in the processes of mathematical problem solving on integers.

3.8. Internal Validity of the Study

Internal Validity of a study refers to observed differences on dependent
variable, but not due to the unintended variables (Fraenkel & Wallen, 1996).
This study was a weak experimental study as indicated above. Therefore, there
were subject characteristics, researcher bias, location, and mortality and pretest
threats to internal validity. To begin with, the subject characteristics, subjects
were selected from the same grade level students in this study, so their ages
were controlled.

In this study, the researcher was the teacher of the experimental class at
the same time, so there might be a researcher bias in implementation during not
only the administration of the tests, but also scoring of them. The researcher
conducted the treatment, so teacher’s expectations from the students might
have influence on students’ performance and attitudes towards lesson and all

four tests. To reduce this threat, students were explained that they were not
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assessed by this test and they were noticed that results of those tests were not
effective their grades.

The school in the study was selected by using convenient sampling.
Thus, students were not selected randomly and there was a subject
characteristics threat. In order to minimize the threat, the researcher selected a
class that he did not teach and so did not interact before.

The tests were administered to the students at the same time, so location threat
was controlled. In addition, there was no testing effect because in PREPSOT
and POSTPSOT, numbers of questions in each test remained same. There was
no change in numbers of students in the pre-test and post-test, so mortality was

not a threat to this study. In addition, pretest can be a threat for this study.

3.9. External Validity of Study

External validity is extending results to general situations (Fraenkel &
Wallen, 1996). The sample of the study consisted of 53 sixth grade students
where the population of study was 348. The study can be generalized to all
sixth grade classes at the urban schools that have the characteristics in size,
social conditions. Therefore, participants constitute larger population to be
extended regarding external validity. The instruments were administered under

the standard classroom settings.
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CHAPTER IV

RESULTS

In this chapter, the findings of the study will be introduced under two
headings; namely, descriptive statistics and inferential statistics. In the first part
that is descriptive statistics, means, standard deviations, skewness and kurtosis
values are presented. In the inferential statistics part, paired sample t-tests were

performed to answer the research questions.

4.1. Descriptive Statistics

This part shows descriptive statistics of data. More specifically, the
means, standard deviations, skewness, and kurtosis values of pre and post-tests
scores of Mathematical Problem Solving Test (PSOT), Mathematical Problem
Solving Attitude Scale (PSAS), and Mathematical Attitude Scale (MAS) are

presented.

4.1.1. Descriptive Statistic of Mathematical Problem Solving Test (PSOT)

As seen from the table 4.1.1, there was difference between sixth grade
students’ pre-test and post-test scores on Mathematical Problem Solving Test.
The mean score on PSOT highly increased in the PSOT compared to the
PREPSOT. Distribution of PREPSOT and POSTSOT scores is almost normal

since the skewness and kurtosis values were close to zero.
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Table 4.1.1 Descriptive

statistics related to the PREPSOT and POSTPSOT

scores
PREPSOT POSTPSOT
N 53 53
Mean 20.38 38.78
Std.Deviation 10.77 15.912

Skewness .70 .39
Kurtosis .66 A1
Maximum 52 80

Minimum 0 6

4.1.2. Descriptive Statistics of Problem Solving Attitude Scale (PSAS)

As seen in the table 4.1.2 below, there was a slight change among the

mean scores measuring problem solving attitudes of the students. Students’
problem solving scores distributed evenly in both POSTPSAS and PREPSAS.
The kurtosis values were negative in both PREPSAS (-0.07< 0) and
POSTPSAS (-0.42<0) as seen in the table. However, since these values were
close to zero, distribution of the PREPSAS and POSTPSAS scores could be

regarded as normal.
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Table 4.1.2 Descriptive statistics related with the PREPSAS and the
POSTPSAS of 53 Six grade students.

PREPSAS POSTPSAS
N 53 53
Mean 135.51 140.07
Std.Deviation 16.90 22.16
Skewness 0.39 0.57
Kurtosis -.07 -42
Maximum 180 191
Minimum 92 102

4.1.3. Descriptive Statistic of Mathematical Attitude Scale (MAS)

Mathematical Attitude Scale measured students’ beliefs, negative and
positive views towards mathematics. As shown in the table 4.1.3, the mean
score from PREMAS to POSTMAS changed slightly, but in positive
directions. That means sixth grade students attitude scores toward mathematics
increased after the implementation. The distribution of values was symmetrical
based on the skewness and Kurtosis values of PREMAS (0.89) and POSTMAS
(0.09). In PREMAS, the kurtosis value was positive while it was negative in
POSTMAS. This indicated that most of the students were near to average but

slightly less than the average (-0. 61).
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Table 4.1.3. Descriptive Statistics of PREPMAS and POSTMAS scores.

PREMAS POSTMAS
N 53 53
Mean 70.94 79.57
Std.Deviation 12.05 9.99
Skewness .89 .09
Kurtosis 0.7 -.61
Maximum 100 98
Minimum 53 60

4.2. Inferential Statistics

Inferential statistics was performed in order to answer the research
questions. In this research, paired sample t-tests were used to analyze the
hypotheses because of small sample size. In order to minimize the Type I
Error, the alpha levels were set as .01 before performing analyses.

Before starting with inferential statistics, the normality assumption was
satisfied by looking at the skewness and kurtosis values. Skewness values of
scores (-0.61, 0.57, 1.29, 0.39) were closed to zero. The kurtosis scores of
POSTMAS, POSTPSAS, POSTMAT, POSTPSOT (-0.61, -0.42, 2.31, 0.11
respectively) scores were also not too high. Thus, these kurtosis and skewness
values of the variables showed that distribution was normal and assumption

was satisfied (Simon, 2002).

4.2.1. Missing Data Analysis

There were 5 missing data caused by students’ unwillingness to solve the

tests in classroom environment. As a result, some pre-tests and post-tests were

50



omitted from the data collection. Among the 58 students, 53 of them completed

all the instruments used in the study.

4.2.2. The Change in Students’ Problem Solving Abilities

In this part, the results related to the effects of new implemented
curriculum on the students’ problem solving abilities was stated for each null
hypothesis.

Null hypothesis 1: There is no significant mean difference among pre-test and
post-test scores of sixth grade students’ problem solving abilities on numbers,
geometry, measurement, and algebra units after implementation of
mathematics instruction based on Polya’s problem solving steps?

In order to analyze the first hypothesis paired sample t-test was applied.

The results are seen in the table 4.2.2.

Table 4.2.2 The Results of Paired Sample t-test of PREPSOT and POSTPSOT

Mean Sig.( 2-
St. dev. t df. tailed)
difference
Pair PREPSOT-
-18.406 10.641 .592 52 .006

1 POSTPSOT

The findings showed that there was statistically significant difference
between PREPSOT and POSTPSOT scores, #52) = 0.592, p < .01. Thus, the
null hypothesis was rejected. In other words, there was significant increase in
sixth grade students’ problem solving scores after mathematics instruction
based on Polya’s problem solving steps. In addition, the eta squared was
calculated as 0.006 by using the formula below. This showed a small effect

size in terms of practical significance according to guidelines of Cohen (1988).
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t2

Eta square =
t* + N -1

4.2.3. The Change of the Students’ Attitude toward Problem Solving

Null hypothesis 2: There is no significant mean difference among pre-test and
post-test scores of sixth grade students’ problem solving attitude on numbers,
geometry, measurement and algebra units after implementation of mathematics
instruction based on Polya’s problem solving steps?

The results revealed that there was not statistically significant difference
between pre and post-test scores of mathematical problem solving scores of
students, #(52) = -1.44, p > .01. Thus, the null hypothesis was not rejected. In
other words, there was not a significant change in sixth grade students’
attitudes towards problem solving after mathematics instruction based on
Polya’s problem solving steps. The eta squared was calculated as 0.038. In
other words, analysis revealed that results have small practical significance

despite the lack of statistical significance.

Table 4.2.3 The Result of Paired Sample t-test of PREPSAS and POSTPSAS

Mean Std. . d Sig.( 2-
Difference Dev. tailed)
Pair PREPSAS-
-4.56 23.05 -1.44 52 .038

1 POSTPSAS

4.2.4. The Change of the Students’ Attitude toward Mathematics

Null hypothesis 3: There is no significant mean difference among pre-test and

post-test scores of sixth grade students’ attitudes towards mathematics on
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numbers, geometry, measuring, and algebra units after implementation of

mathematics instruction based on Polya’s problem solving steps?

Table 4.2.4. The Result of Paired Sample t-test of PREMAS and POSTPMAS

Mean Sig.( 2-
t df
difference St. dev. tailed)
Pair PREMAS-
-8.62 1548  -0.559 52 .006

1 POSTMAS

As seen from the table 4.2.4, there was statistically significant difference
between PREMAS and POSTMAS scores, #(52) = -0.559, p < .01. Therefore,
the null hypothesis was rejected. In other words, there is a significant change in
six grade students’ attitudes towards mathematics after mathematics instruction
based on Polya’s problem solving steps. The eta squared was calculated as
0.006. This showed smalleffect size in terms of practical significance.

The inferential statistics of problem solving test, problem solving attitude
scale and mathematical attitude scale were analyzed in addition to descriptive
statistics in the result part. Firstly, results revealed that there was a significant
mean difference between pre and post-test scores of students’ problem solving
scores on numbers, geometry, measurement and algebra unit after mathematics
instruction based on Polya’s problem solving steps. Secondly, the statistical
analysis showed that there was not a significant mean difference between pre
and post-test scores of students’ attitudes towards problem solving on the four
units after mathematics instruction based on Polya’s problem solving steps.
Finally, the analysis disclosed a significant mean difference between pre and

post-test scores of students’ attitudes towards mathematics on the same units.
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CHAPTER V

DISCUSSION, RECOMMENDITION AND IMPLICATION

In this chapter, firstly the implementation of the curriculum in the
classroom will be discussed. Then, students’ attitudes towards mathematics and
problem solving will be discussed. Finally, recommendation and further

implications will be given.

5.1. The Implementation of the New Curriculum

The purpose of the study is to analyze the change of sixth grade students’
mathematical problem solving ability after mathematics instruction based on
Polya’s problem solving steps. In addition, it is to investigate whether there
will be a change in students’ attitudes towards mathematics and mathematical
problem solving after mathematics instruction based on Polya’s problem
solving steps.

There were some studies similar to this study in terms of conducted by
Giizel and Alkan (2005) and Bulut (2007) revealed important findings to be
evaluated and discussed. The finding of Bulut (2007) confirmed that
instruction with activities, material and real life examples leaded students to
participate in learning.

These findings also support the findings of Tural (2005) who found that
new curriculum instruction had enhanced attitude toward mathematics
instruction in a positive way contrary to traditional curriculum instruction. The
reason grounded positive attitude toward new curriculum instruction might be
that instruction with games, activities, material and different teaching methods
aid students to take interests to mathematics lessons. During the classroom

observation, it was seen that students was excited in involving the activities
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and they got pleasure in doing these activities. Mathematics instruction
included activities taken students’ attention and interest were enjoyable for the
students. This claim was supported by Akdemir (2006) who confirmed with the
study that the usage of instructional tools like activities, dynamic tools for
mathematics enabled students to enjoy their learning.

The other finding resulted in new curriculum implementation was that
reform based mathematics instruction including problem solving based on
Polya’s steps increased the students’ ability to solve non-routine problems
indicated in mean score of Problem Solving Test. Because, the problems were
taken form the books that were appropriate for the new mathematics
curriculum. Students faced with different problems, but they were related to
real life cases aroused students’ interest and enable to think and be aware of the
outside life. This result was supported with the research by Oztuncay (2005)
and Bulut (2007) who reported that new curriculum instruction had effect on
ability to solve the new mathematical non-routine problems.

Connection between outside of the life and mathematics might be the
reason accounted for the positive effect on development in active involvement
to mathematics lessons. Students might be aware of that mathematics
connected with the real life. Reiss and Torner (2007) and Hino (2007)
confirmed this claim that integration of practical and useful problems to
mathematics teaching improved the students’ active involvement and
performance.

Apart from those results, Oztiirk (2003) reported that learning in the
crowded classrooms with inadequate materials and teaching tools was not
effective. However, this study was conducted in the crowded class that there
were 53 students. Thus, some activities were not so effective for the crawded
classroom, because teacher had to deal with the students individually too.
Besides the crowded groups, most students accomplished their tasks and

understood the solution in general.
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5.2. Students’ Problem Solving Abilities

According to result of the study, students who were taught by reform
based instruction had significantly high mean scores on PSOT. Students’
problem solving skills were considerably developed according to the pre tests
and post-tests mean scores (M = 20.38, M = 38.78). The results of study
supported the finding of Oztuncay (2005) who found that implication of
mathematical curriculum standards was important for students’ success in
problem solving. Tére (2007) also supported that reform based instruction by
the help of Polya’s problem solving steps had positive effective on students’
problem solving abilities.

There might be several reasons that enhanced students’ problem solving
skills by the reform based instruction. One of the reasons was that the problems
related to real life might attract students’ interests and deal more with problem
solving in the classroom. Consistent with the Tandogan and Akioglu’s (2006)
findings, present study revealed that when problem expressed with daily life
scenarios or cases, it might lead students to participate in the sessions actively.
In addition, it might enable the students to take away their worries about
problem solving. Moreover, using strategies like making list, drawing figures,
working backwards, making the problem simple, and guessing for solving
problems could be important factors in enhancing students’ problem solving
and posing abilities. Results were also consistent with Ozsoy’s (2007) result
where using metacognitive strategy of Polya’s problem solving in activities
increased fifth grade student’s problem solving achievement. Yazgan and
Bintag (2005) also pointed out that problem solving strategies including
making list, drawing figures, working backwards affected the fifth grade
students’ problem solving achievement. Additionally, it could be deduced that
individually or cooperatively involvement in problem solving sessions
according to the Polya’ steps might increase the students’ problem solving

skills.
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Another reason might be that students who were working with
cooperatively or individually increased their problem solving and posing
performance. They were interacting with each other and sharing their ideas for
solution in cooperative working. The students who had difficulties in
understanding of a problem could even suggest the way for solution. As far as
concerns individual learning, students could internalize the steps of a problem
by their own. That probable assertion was consistent with the result of the
study conducted by Kog¢ (1998) in that individualistic and cooperative problem
solving method with Polya’s heuristics strategies increased students’ problem
solving performance.

The other reason might be that writing extension of a problem or posing a
problem as last step of Polya influenced students’ problem solving skills.
Students could write extensive problems by using their creative thinking. Akay
(2006) supported that new mathematics instruction with problem posing was
significantly effective on students’ problem solving skills in a positive way. In
addition, Silver (1997) reported that mathematics instruction which included
problem posing task and activities could enable students to develop more
creative advance to mathematics.

Another reason that increased students’ problem solving abilities might
be that process of transforming knowledge into solution with Polya’ problem
solving steps enabled students to think over problems more. Most students
could write all or some partial stages of Polya’s problem solving steps. By this
way, students might spend more time reading, drawing, checking the solution
or writing unknown. Likewise, Tore (2007) sustained that the students who
realized mistakes in checking process could make some corrections. The
researcher also suggested in his study that when problem solving process was
internalized, most students solved problem correctly.

In addition, during the classroom observations, students stressed that they
enjoyed the problems related to the social sciences that are from outside of
school life. They were having fun while reading the problem or discussing the

issues related to problem in the classroom. Those findings were consistent with
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the result of Kaban (2005) who stated that mathematics lessons supported with
activities and real life problems were enjoyable for the 85 percent of the
students participated.

Finally, students’ problem solving abilities might have been influenced
by role of students’ self-efficacy. Students’ beliefs in success of solving a
problem stated in the 22" item of PSAS (Problem Solving Attitude Scale) as “I
am sure that I am able to solve most of the problems”. Before the
implementation of reform based instruction students’ mean score was 3.61
which showed that most of the results were close to “I am not sure”. In post-
test, the statement changed to the “I agree the statement” according to 4.07
mean score. As a result, it could be deduced that students’ beliefs in solving a
problem slightly increased at the end of the treatment. Students’ involvement
into the problem solving activities related to the daily life situations could be
an important factor in increasing their efficacy belief even when they did not
solve the problems correctly. Those results were consistent with the findings of
Frank and David (1994) who reported that self-efficacy in mathematics has

positive effects on problem solving.

5.3. Students’ Attitudes towards Problem Solving and Mathematics

One of the results of the study showed that reform based mathematics
instruction did not have significant effect on students’ attitudes towards
problem solving. However, mean score (M = 135.51, M = 140.07) showed that
reform based instruction with Polya’ s problem solving steps slightly increased
students’ attitude towards problem solving. This result supported by Gok
(2006) and Yavuz (2006) who confirmed that teaching through problem
solving strategies had positive effect on students’ attitudes towards problem
solving. This result was also consistent with the findings of Babadogan and
Olkun (2007) who reported that the main aim of new curriculum change was to
set a positive attitude towards mathematics and to increase students’ attention

to mathematics.
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The most important reason that affected the students’ attitudes might be
that a positive attitude toward problem solving was caused by students’ active
engagement in the problem solving. During the study, the well-prepared
activities implemented with effective materials. This new mathematics
instruction including word problems organized to gain students’ attentions by
presenting real life situations and making them use their motor skills by
touching, playing, observing concrete materials. Students, in this study, were
involved active in the lesson concrete materials and with activities addressing
students’ visual representation and kinesthetic interaction. Findings of Bulut
(2007) supported that students’ participation in lessons actively by the help of
real life examples and materials increased their attitudes toward problems
solving. If the mathematics made enjoyable for the students, they would not
afraid of problem solving and mathematics (Szendrei, 2007).

Another reason might be that working cooperatively developed a positive
effect on students’ attitudes towards problem solving. Students shared their
feelings with each other in the classroom settings. They tasted feeling of
sharing by doing something with other peers. Gok (2006) supported this
finding by the result of the study that cooperative problem solving strategies in
physics affected students’ abilities, attitudes toward problem solving and other
motivations in a positive way. The students working cooperatively in the
classroom showed positive attitude toward problem solving beside better
performance in problem solving (Kog, 1998).

In addition, applying problem solving strategies into problem solving
might be a reason that developed positive attitudes towards problem solving.
They learnt different strategies that aided the students to view the problems
from different perspectives. Yavuz (2006) confirmed that problem solving
strategies had positive effects on students’ attitudes towards their self-concepts
in problem solving, and developed positive manner to problem solving. In this
study, they tried different ways for solving problem during the problem solving
sessions. They could solve the problems that they could not solve before. They

saw that a problem could solve in a simple way in the lessons. Therefore, the
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strategy selection played important role in that they might aid to student to
solve challenging problems in a clever and simpler way (Caligkan, 2007).

Moreover, reason that inferential statistics showed not significant change
in students’ attitudes towards problem solving, it might be stated that they
already developed positive attitude toward problem solving. This study might
contribute new problem type and new approach to problem solving for them.
Another reason might be that classroom was very crowded, so the students or
groups who finished the solution of problems might be bored while waiting for
others. They also did not want to write all the steps of Polya especially for
simple questions.

The results of this study also showed that students who were taught
according to the reform based instruction had more positive attitudes toward
mathematics compared to their attitudes before the implementation. In this
study, there was an increase in the mean difference from PREPSOT to
POSTPSOT (M = 70.94, M = 79.57). During the observations, students
stressed that doing activities were enjoyable in mathematics classes. In
addition, one of the students reflected that she remembered the activity done in
the classroom when she answered the questions taking the exam during the
implementation. Two mathematics teachers who were working at the same
school observed the students while they were engaged in the activities during
the study. Those teachers mentioned that students were participated in the
lessons actively. In other words, they tried to write something and draw figures
and shapes even they did not understand the problem. In some problems, not
for all of them, they applied the Polya’s problem solving steps. Parallel to this,
results revealed that students’ average scores on the 17™ item in Mathematics
Attitude Scale (mathematics lesson is an enjoyable lesson) increased from 3 to
4 after the treatment. These findings showed that students’ attitude toward
mathematics was already average; but it can be said that with reform based
instruction attitudes toward mathematics increase positively. This finding is
prominent when considering the findings of Bulut (2007) and Tural (2005)

who found that new curriculum instruction had positive effect on students’
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attitudes towards mathematics. Babadogan and Olkun (2005) also reported that
the emphasis in new curriculum was more on students’ interest in learning of
mathematical concepts and was encouragement to have positive attitude toward
mathematics covering problem solving.

The instruction with games and activities in the context of reform based
mathematics curriculum might be a reason that had a positive effect on the
attitudes towards mathematics. When students played or did activities during
the lesson, they reflected more enthusiasm to mathematics lessons. Finding of
Tural (2005) supported that instruction with games and activities in the context
of reform based mathematics curriculum had increased their attitude scores in a
positive way.

The effects of problem solving strategies might be another reason which
was effective on students’ attitudes towards mathematics as on students’
attitudes toward problem solving. They used different methods to solve
difficult problems even hard ones, by this way they could cope with their
anxiety through mathematics. Finding of Yavuz (2006) supported the finding
that using the problem solving strategies improved academic self-concept in
problem solving as well as mathematics anxiety.

The findings of the studies which were aimed to investigate the effects of
mathematics instruction on the attitudes towards mathematics supported the
findings of this study. The most important result might be that mathematics
connected with real life had a positive effect on students’ attitudes towards
mathematics. Students were not interested in mathematics except from
classroom, and the reason might be thought that they could not relate the
mathematics to everyday life. Likewise, Akdemir (2006) stated that students’
attitudes scores were found as either negative or positive. Because they might

think that mathematics was hard and useless for their present life.
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5.4. Implications

In this study, it was revealed that reform based instruction with Polya’ s
problem solving steps had important benefits on students’ problem solving
skills as well as attitudes towards problem solving and mathematics. Taking
into account of these reported results, it was seen that implication of Polya’s
problem solving steps and problem solving strategies in problem solving was
not difficult to apply into problem solving. Therefore, teachers should first
teach those steps and strategies and then they should develop proper activities
or problem solving cards to make students solve problems with strategies by
the help of Polya’s problem solving steps.

One of the main contributions of these steps to learning is that some steps
can be correct even if result is wrong. In this instance, students can get some
points when they are evaluated. It is not important to use whether the use
holistic scoring or analytic scoring in assessing, but important thing is that
teachers should be more focus on the students’ problem solving procedures not
on directly result. Moreover, students should be evaluated with performance
homework, activity sheets, projects, the exams which students can apply
Polya’s problem solving steps.

Other contribution of the steps to students is that for the students have
difficulties in understanding the problems, those steps may be the ways to
experience the success. Hence, teachers can follow the steps of the students and
by this way; they guide to overcome the difficulties. To sum up, teacher should
be aware of that each student can experience of solving a problem.

Apart from the steps and strategies, it is important that students learn by
touching, by doing and living. In this study, it was observed that students were
active in the lesson with mathematical activities especially presented visually.
They were enjoying with doing or touching the concrete materials, so the result
showed that those activities utilize learning as well as enjoying the
mathematics. Thus, students should be active in lessons; that is learning should

be student centered.
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In order to put students in center of the learning, schools should also have
sufficient materials such as sufficient computers for each student and other
technological tools enhancing visual representation or demonstration for
education in order to be used in mathematics lessons.

Finally, students in the present study were tried to explore themselves
with their own words, for all students the suitable environment should be

prepared to be self-exploration by the teachers.

5.5. Recommendations for Further Studies

The purpose of the study is to analyze the change of sixth grade students’
mathematical problem solving ability after mathematics instruction based on
Polya’s problem solving steps. In addition, it is to investigate whether there
will be a change in students’ attitudes towards mathematics and mathematical
problem solving after mathematics instruction based on Polya’s problem
solving steps.

The result of the study showed that reform based instruction had affects
on problem solving skills as well attitudes towards problem solving and
mathematics. The study was conducted to only one school. Therefore, the
result of the study cannot be generalized to other schools. However, further
studies can be carried out as covering more than one school. More studies
should be conducted to investigate the effects of new curriculum reform on
students’ problem solving abilities.

In future studies there can be used a control group to see the changes
strongly. Observers can also be assigned during the classroom activities.
Moreover, the studies can be supported by the videos and during the problem
solving process, ongoing assessment can be put into practice.

The sample of this study composed of 6™ grade students, but in further
studies the sample could be selected from different grade levels since reform

movement includes all grade levels.
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Finally, in the further studies, the time can be allocated to whole year. In
this way, the effectiveness of the Polya’s problem solving steps can be

observed and analyzed clearly.
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APPENDIX A

PROBLEM SOLVING TEST

A QINIFT AR PRORBRT TM COZME TRQTI

u test o.dnilarda 11-111-1V. Uniteleri Kapsayan Z1 soruluk bir degerlendirme testidir.
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a) Ukui bahgesinin gevresl kag meiredir? Coziimiinii ag¢ik bir sekiide yazimiz.

b) Sadece okulun alani ne kadardir? Céziimiinii acik bir sekilde vazinz.
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Adet Uriin Birim Fiyat
2 tane Elkumek 35 Yk
2 paket Siit 150 Ykr
i tane Yumurta 13 Ykr
3 paket Vanilya 25 Ykr

Bureu yukaridaki alis veris listesinde fivatlan ve adetleri vazih olanlan alacak. Buren alig
verige giderken yanina 4,5 YTL para almistr. Bu para listedekileri almaya yeterli mi, degilse
daha ne kadar gerek!!? Cliziimiing agik bir sekilde yazimez.

JAsafidaki hikdyede biltlin sayilar gikartilmigtie. Verilen sayilan bogluklara uygun sekilde
yerlestiriniz. Tm sayilan birer defa kullanmamz gerekivor.

Birskitapgimn eline yeni “keloglan™ serisinden _ Kitap gelmigtir. Kitapg, sattngi bu
kiltaplann her birinden YT kér etmektedir, ilk gin kitaplannn tanesini, ikinci giin
Kalan biitiin kitaplan satmigtir. [kinci giin sattefin kitaplardan_____ Y'TL kér ettigine giire, bu
kitapgimin toplam satistan kag YTL kér ettigini bulunuz.

540 4,5 300 1o

Ciiziimiinil agik bir sekilde vazimz,
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' 4. Okuldan sonra size yan zamanh bir ig teklif edildi: Bilim ve Cocuk (fiyat 3 YTL dir.)
dergilerini okulun gikisinda satmamz isteniyor. Size kargihginda 3 farkh deme sekli

sunuluyor:

a) Ayhik 250 YTL
b) Her glin 5 Kisiye satuifim disiintirsek, ayhk 150 YTL ve ber dergi igin 0.5 YTL kar

¢) Her giin 5 Kigiye satufim ditgtiniirsek, ayhk 50 YTL ve her dergi igin | YTL kar

oneriliyor,

Size sunulan bu 6deme’ * den hangisini segerdiniz? Nedenini agiklayiniz.

. Asagidaki geometri tahtasir  a yer alan seklin alam kag birim karedir?
Cliziimiini agik bir sekilde y zimz.

N
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6. Cem, bayramda bir torba geker tepladi. Cem, Onee topladifs sekerlerin yansim kardesi
Ahmet ‘e paylash. Sonra clinde kalan sekerlzrinin yansim gok az seker toplayabilen arkadag
Drypu'va verdi. Gerive 10 sekeri kalan Cem’in dagitmadan dnce kag seker topladifiim

bulunusz.

Ciiziimiini agik bir sekilde yazimuz,

7. Selin, 20 soruluk gokizn segmeli bir sinava girdi. Her dogru soru igin 3 puan alnan, her

yanlis soru igin ise 2 puan kinlan bu sinavda Selim 48 puan ald.

Bu nasl oldu sicee? Biyle bir sey olabiliv mi? Nedenini agiklaynie.

8. lletki ve cetvel kullanarak yandaki kareli alana dar bir agi giziniz.

Agiyr sembol kullanarak gisteriniz ve agimin dlgiisind yaziniz.
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9. Mehmel resimeis dersi igin telden gerceve yapacaktir Dikddrigen seklindeki cerceveyi
uzun kenar Kisa Kenanmn iki kat olacak sekilde vapacakur. Mehmet'in zlinde 36 cm
uzunlugunda tel olduguna gire, bu gercevenin uzun kenan kag cm olur?

Sekil gizerek ciziimiing agik bir sekilde yanmz.

10.0zretmenleriyle birlike 500 Sgrenci hafia sonu Belgrat Ormani’na piknik yapmaya
gidiyor, Oobiisler 1 den baglayarak numaralandinlyor, Ggreneiler siraya giire 1. otobisten

baglayarak biniyorlar. Tuncay 249, sirada beklivor. Buna gire, asafidaki sorulan yvamitlayinz,

Bu yoleulukta
a) Bir otobiis kag d@renci alabilir, tahmin ediniz. Tahmin sonucunu yazimz ve nasi] tahmin

ettigiia yammez, Cliziimiinii aqk bir sekilde vazinez,
»

) Toplam kag otobils oldugunu tahmininize gire cevaplayiz, Clizimini agik bir sekilde

Yazinir.

¢) Tuncay, kag numaral olobiise binmis olabilir? Chziimilng agik bir sekilde yazimez.

d) 70.siradaki d@renci kag numaral otoblise binmis l.'.l|-ﬂhi[]'r':' Ciiziimiinii agik bir sekilde

Yaring.
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11. Istanbul’un aylara gore ontalama sicakliklanm gosteren grafik asafada verilmigtir. Grafigi

inceleviniz, sorulan vamtlayimz.

E Slca_kl_;kla: |

sicakhik (7 C)

S R —

i
 Aylar
|

Man Nisan Mayis Hazian  Temmuz  Aguslos

2) Nisan avinda ortalama sicaklik kag derecedir? Coziimiing agik bir sekilde yaziniz.

L ]
b) Bu aylar iginde ortalama en yiksek sicaklikla en disik sicakliun farks kag derecedir?
Coziimiinii acik bir sekilde yazimz.

¢) Hangi aylarda ortalama sicaklik csit olmugtur? Coziimiinii agik bir sekilde yazinz.

d) Haziran ay1 ile mart ayinin ortalama sicaklik farki kag derecedir? Coziimiinil agik bir
sckilde yazimz.
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12. Bir fabrika agagidaki plana gore ofis binalan firetmek istemektedir. Beg kath binada kag
tane ofis vardir? Yedi kath binada kag tane ofis vardir? Bunlan bulurken nasil bir yol

izlersiniz? Her bir Kare bir ofisi gosterir.

0 o fant H%E

1 kath 2 kath 3 kath © 4 kath

Her adim agik bir sekilde yazimiz.

14. AN, Burak ve Emel bir oyun oynamaktadirlar. Ug ayn boliimden olugan bu oyunda
oyunun 1. boliimiinde Ali 4 ve Burak 6 puan kazanr. Ikinci bolimde Emel 3 puan kazanir,
Burak ise 3 puan kaybeder. Ugiincii baliimde de Ali 2 puan kaybeder ve Burak 5 puan
kazamir. Oyunu kim kazanmigtir?

Liste olusturarak coziimiinii acik bir sckilde yazimz.
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14. Sevim, farkh renkte 5 karevi kullanarak bir driintd modeli olugturacakur. Kirmuz, mavi,
vesil, san, kahverengi renklerini kullanacakur. Renklerin sirasin degistirerck kag farkh
oriintil modeli olusturulabilir? _

Sekil giziniz ve ¢oziiminiizi acik bir sekilde yazinuz:

15. Asaguda verilen problemde eksik bilgi var midir? Varsa bulunuz, nedenini

aciklayvimiz.

Adem, Cumhur ve Selin bir kosuda yansmaktadir. Adem, Selin’in onlinde, Cumhur da
Selin'in ondnde yans: bitirmistir. Yang kim kazanmigtir?

Ciziimini agik bir sekilde yazinz,

16.(6") (5%) = (N) . (900) verilen iglemde N dogal sayisint nasil bulursunuz?

Coziimiini agik bir sekilde yaziniz.



17. Asagida verilenlerle bir problem olugturunuz. Problemi ¢dzmenize gerek yoktur,

Bir taksi s0f0ril ige baglamadan dnce arabasina 40 litre mazot koydurdu. Araba her 10 km
kilometrede ortalama 0,5 litre mazot yakmaktadir. Ik misterisini Sirkeci’den 28 km uzaklikta

olan Atatirk Havalimani’na gotirecektir.

Problem:

18. Bir fabrikanin zeytinyag: Uretimi asafidaki grafikte verilmigtir. Bu bilgileri kullanarak bir

problem yazimz.

len zeytinyag (Litre)

Ureti

 Zayiyop i )

Problem:
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19. Asagda, verilen problemde fazladan bilgi var midir?Varsa bulunuz, nedenini agiklayiniz,
Bir ovunda yer alan renkli taglann her bir renk farkh puanlan gdsterir. Mavi 2 puam, kirmizs
5 puani, san da 3 puan gosterir. Bu oyunda, 15 tane san tasi olan Eda'min 64 puam vardir.

Buna gire Eda’min en fazla kag tane kirmiz tag vardar?

Fazla bilgi nedir? Nedenini agiklayimz,

20. 32 kisilik bir simfta her biri spor ya da sanat etkinliklerinden ¢n az birine katiimaktadar.
Sanat etkinliklerine katilan 24, her iki etkinlige katilan 6 dgrenci olduguna gdre, valmz spor

ctkinligine kaulan kag Sgrenci vardir?

Cozimiinii agik bir sekilde yazimz.

21. Bir ¢iftlikte tavsan ve tavuklann toplami 32'dir. Bu gifilikte 80 ayak olduguna gore. kag
tavuk, kag tavsan oldugunu bulunuz.

Ciziimiinii agik bir sekilde vazimiz.

10
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APPENDIX B

PROBLEM SOLVING ATTITUDE SCALE

PROBLEM COZMEYE YONELIK TUTUM OLCEGI

isim-Soyisim:

ACIKLAMA: Asagida problem gozmeve iligkin tutum cumlieleri ile her cimlenmin karsisinda
“Kesinlikle Kaulivorum”, “Kauhyvorum”, “Kararsizm™, “Kaulmivorum™ ve “Hi¢ Kaulmivorum”
olmak Gzere bes secenck verilmistir, Her bir climlevi dikkatli okuyarak. bos birakmadan bu
cimlelere ne dlgtde kauldigimiz: segencklerden birini isaretleyerek belirtiniz. Bu cimielerin dogru ya
da vanhs cevaplan bulunmamaktadir. Yalmzea sizin dogru buldugunuz cevaplar dogru kabul
edilmektedir. Mimkiin oldugunca yasadikiariniz) dilgnerek karar veriniz. Bu anket yalmzca arasurma
amaciyla kullanilacakur ve verdiginiz cevaplar Kesinlikle gizli tutulacakur. Yardimlarniniz igin ok
tesekkir edeniz.

——— —— . ey

Kararsizim

Kesinlikle Kathyorum
Hig Katlmiyorum

Katilmiyorum

Katiliyorum

. Problem ¢ozmek ben: huzursuz eder.

(%]

. Problemieri. sadece cevap vermis oimak igin Ovlesine gozerim.

e

. Zor probiemlierle ugragmay severim, ! ol

4

. Problem ¢ozmeve ¢ahismak sikicidir, H i ;

W

. Problem ¢ozmek dusunme yetenegimi gelistirir.

-

. Problem ¢ozerken kafam kansmaz.

-3

. Problemlerin ¢ozumayle ilgili fikirlerimin, dier ocuklarinki kadar iyi
olmamasindan endige duyarim.

_._._.....

8.Bir cevap buluncaya kadar problemle ugrasmaktan hoglaninm. !

9. Bir problem dzerinde uzun siire ugragmak beni sikmaz. | ! | |

10. Problem gtzmeve gahismaktan hoslanirim. | !

1. Matematik dersinde problem ¢6zerken kazandigim
beceriler bana diger derslerimde yardimer olmaz. i |

12. Ogretmenim tahtada bir matematik problemini ¢ozerken sikinti | |
duyarnm. |

13. Bir problemi g6ziim yolunu d@rendikten sonra benzer problemleri
¢Ozebilirim.

14. Bir problemin birden fazla ¢ozOming bulmaya galismak
zihinsel geligim agisindan yararhdir.

15. Matematik problemlerini ¢ozmek bana gekici gelmiyor.

16. Zor matematik problemleri ile ugrastigimi ddyiindigtm zaman,
- kendimi ¢aresiz hissederim.
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t7, Matematik problemi ¢dzerken dgrendiklerimin bana gercek yagamda

mrA e e ol i fee e s

yaruuiwl Uldbdslllﬂ animiyoruni.
. —_—

I8. Bir problemin ¢oziimiint sinifta taragmak zevkli bir istir.

19. Problem cozmey! dilsiinmek bile sinirlerimi bozuyor.

21. Anlastimasi zor problemlerle bile ugragirim.

22, Problemlerin ¢

26, Matematik

isterim,

27. Bir problemi tahtada ¢ézmem istendifinde endiselenmem,

i s

(i gahgmalarimda problem ¢ozme becerilerine ihtiyac

[
[
]
e @
@
b
€
&
i
@
&

alamidir

3Z2. Marematik problemi ¢dzmenin ilerideki meslegimde yararh olacagm:
dusiinmivorum.

| 33. Cogu zor problemi cozebilirim.

(o)
£

. Problem ¢6zme konusunda herkesten daha ivivim.

duymaim.

35. Bir problemi nasi! ¢zddgimi agiklamam istendiginde, bundan endise |

36. Problem gozerken bagarisiz olacagim dissiiniiriim.

| 37. Matematik dersinde problem gozerken kazandigim beceriler bana diger
derslerimde yardimei olmaz.

38. Probiemleri ¢dzmek i¢in degisik yontemler disiiniriim.

39. Problem gdzerken zorlaninea hemen vazgegerim.

83

pa



APPENDIX C

MATHEMATICAL ATTITUDE SCALE

1. Matematik sevdigim bir derstir.
2. Matematik dersine girerken biiyiik sikintt duyarim.
3. Matematik dersi olmasa 6grencilik hayat1 daha zevkli olur.
4. Arkadaglarimla matematik tartismaktan zevk alirim.
5. Matematige ayrilan ders saatlerinin fazla olmasini dilerim.
6. Matematik dersi ¢alisirken canim sikilir.
7. Matematik dersi benim i¢in angaryadir.
8. Matematikten hoglanirim.
9. Matematik dersinde zaman gegmez.
10. Matematik dersi smavindan ¢ekinirim.
11. Matematik benim ig¢in ilgi ¢ekicidir.
12. Matematik biitiin dersler i¢inde en korktugum derstir.

13. Yillarca matematik okusam bikmam.

14. Diger derslere gére matematigi daha ¢ok severek ¢aligirim.

15. Matematik beni huzursuz eder.

16. Matematik beni tirkiitiir.

17. Matematik dersi eglenceli bir derstir.
18. Matematik dersinde nese duyarim.

19. Derslerin iginde en sevimsizi matematiktir.

20. Caligma zamanimin ¢gogunu matematige ayirmak isterim.
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APPENDIX D

THE PLAN OF UNIT ONE

.:_..__m_—.._a niuy

1[§ek vkoa Jeped spuLLUS BuwepeEy Q »

“IRnIInA 1§200[Iqau[IT[aq 1 ISISZIH

1y 1yt uaSisay (Apaarey Hou yesavy) uru
-1[apoL B1{OU dpuiuaugA wweney ugey | du.

“nuap mpEyou Seprufop vl
~EJEINOU URUN[NG 2pULIazn naFop ng mly q

2
TIPS YOR{Ip SUISIUII[Sq HRIR[OUoy [t
281 e, ULIE[EI{OU UBLLE SpULIDEn wSog
Q THLIWOED
“nnepmey Fpju1sed ot "qa x °p p dif
-UIpuauist ap apapley N3Ny uLenigoc ﬂ
> ‘s spunndig T, eLaa
-aipuajiedap
yriwpiue|ny 1 b |
€1 uoL, 9 T, nsnugop = -
A au2s0d ajjoquias dijupuajuist a1 &) repqide | wid] o sedneg
E| =ou Byt 1Suupay PRpUspazy reufoq | NEE 1pyénr pepursem wrjou ap nufoq] *1 | goq ‘midoq
{ “n1pa diye)
wns ufop efes uepjos apsaqwari diges 213y
i -a0ug Ay “njunded wapuagsl wuLEyrd vAA e
-sipuapiagap ~ejdol ep wiuos ByEp ‘LRSS awjoq vAoa vl
_—L‘&:::::x BIHOS 19w myoputdt zojeaed aoug aprajuralst
CLET Iy SsinuUAIIBPIRq BERdRIAe LeEns wapk] g
24 0 WO, -2q epepdeade iJeonpded soug wyep unwagd Fuey z
‘LR w0, BpIR[WIIND NENPIO Wl w[ZE] uapig q
WL uuod, -m AVIIAVS
WS uog,, . . i ’
swnpuopaE ($1 *g1 wiez -IaI]2q [Fa02]IqeEd (je) uluLe] wast dquap -
-ap o[1 wapo | “EM) SuunieD -ou 1q IIPEUIO 38T BPULIEZRq ‘nFnplo
émn:.:.m._un o | -oupg 10huey o wiapd unuuspaunEw desoy rzeg Ige[LIpUR[ERy “IeIny 94 19205 uspuajqosd uanpyarad
@ = Aﬂn rsaunyew desoy apuiFnyosnd apaaquias] ..@1 ewdes soquapdt vpepides edoq p | repdes o
SWIPUALEL] nres INVTV
i b AVIVIAV TV ueg AVTNINYZY HNNEEDQ WVIAY
owupuaretiy | W] sRa i HNNEEDO
op[sa LA IS

NVId T IA SINTIRIANATALING [S¥Aa MILVNELYIN dINIS 9 .

85



sapruepny 24008 eloa 19fiad undrwpo RS0
*(3aTmd r8znd) pelispew uejo znp weuay g a8
paapurzid .n_.-m_..amO Iy ny 28u0d vdoa [aFrad
uB[o BRSO A1 (P12 apIRULEIS N[O AV
“IN[IPO [1SWR) A1 N[OqUIAS |, = | UR[O MUISSEIG Ui
“UR[[OqUIDS JIPSZUAG A NINES “yi§e wepwiFipur)
Speudey uspia|fad mAe-rozuaq wapuidiq aa s
uapnd[e ‘uHafyad $a yrey ng -noepmey ndnpo
IRy wuuepueIsey o, a4 qisg, Amﬂ

e nEina :.w]_.._Eo. i

uuirepednd nifop uegoe 18> wepnunz q

TP TEIP SUISHULDLINDG FRWAUOY Nares] e, ux
~B[ER{OU Wn[e apubeen sehned nfop s il q

IIPD 208 3P USPISIS JaF

-1p 1ER) T[S LIQ USPID[WIANSIS Ng urST Wiy

nEnpunEn

— s rifog

a1] 44 | g Ed s

1aol ad a o smded nufo

av gy a0 nafogy

wpasod aoqusy | wimsed o 197y pu rRd

an
-Stuuoisos epifede uoqwissts uokswiou uepIURRNY
208 oumurdg wussgd ununifop UEPnpunng
aputrazpy “ruendma 1§ippded op1 g vepuniod 1
“{IE) Bif UIUSULISISOR S[[OGUIAS 24 UIUDULIPUSULST
yereueny demyou g Sueyioy mepuszn of
nan “mndt ‘mweriou 3n ‘mnsedred nufoc] Aﬂ 1

-1apa e 1sudred

nifop aiq 82 emseded nifop ng g

“IuMsod afoquias

on Tepqde ik a1 1sedred nifogy '

urd] a4 SEdTRg
nifoqg ‘nufoq

MLANOID

¥ anq

AV TV TV

/ams

INVTV

HNNEIDO
v

86



“IPIUB{P uspIul BEAMIFOP UEPEI{OU ng e[

esiy us uepuupeined nufop usInSoing wBULE(E).

-{ou ununiFop nq “Iderjou 1q pEpwtiq T
“mpngnjunzn E:.aw.m:um
nifop usandapg mFele SwYip 91 wjou
nq ‘affkop nq wyfeq mpRzZn DEpuisen 1§uie
uruounR{Ip uafrul efmiFop UEpER{OU nQ IL EXjOU
nq “1§ip{EEn uvo BATIFOp Nq WIUENOU S MHM.

“1apa wiur supfip
vAnigop nq uepeprjou Ig yepws
-1p 9a 1ex15 sunqip eXugop ng uepm

-3{ou 11q [{apuLLEn ununifop 11g °g T41IW0aD
‘auwnima 1§me psuw) 1FIpp a8t upunoquias
o T o, “13nepeed unupjoquias , iy, epeing "npzed
spuuidiq 3 T €Y 94 gD 4/ gy Eifisens nq
as1 ip vkaa [orered wemiZop ﬁ on gy I/l.\w
“mug2q ngnpio
nunmp nq [Pz uowsisay ‘wAPA N/ “1u91808 S[[OqUISS DA 19|
uenEma ngnpjo mpnifop jarered -iijaq wuewmp 2198 sunapnqiq | urdf oa sedieg
UReNUAop. SafominerL oiopp. iy I ununiFop pif pRPWSRZIP WAY ¥ [nufoq ‘mifoq
QUNPUIDEN] nees INVIV
sperandisiq ery AV IVIAV DIV sq UVTNINVZVI HANEIDO UVIAY
sowmparei$ny | BT sa S HANTIDQ
opepsIaQ 19 LS

87



“AIPS [ISUE I[T 1q UIp
“UUR[[OQUISE J>,, BAIA . ‘.ol "W HAD T, *HAD,
‘uDdH,, dUIpUSImIST yeiE[O Jside ], vhoa
SR g, ISR gD, JSI3E DJH, ¥R op[ed

2 51
|
T
q
Arjuased afjoquias difLrpuapust apjey
Lot -8 ¥a0a(28 wlem (uejo 3n yeu0) 30y a4 widwjou
-npusaniafiap Ia11q DIOPULIIZN URIRuLy uejo wiil ‘By Q
Feiw[ue|ny -
£ W0, 2A auenama
W WIOJ,, e EFIpuap 159503 unde ‘ean yepo ng 94 ninpjo e -1op1[aq usjal
@ urped ngnprmdno wiwd B ndn yeug q -199 1§ipnke spwazop WSy T iy
‘HnAaq nEnp “IAHI[aq s unuagznp
-0 nunmp 11q (920 uruowdsy urFipicE N7 nq opf mfop nq epfezp g THLIWOHD
“IRARq IFIpusp | Je[nifop PN
$2,, “erenufop |ojesed uspznd ng ~nuwmIina nfop
-0 1153 vuUERIPEZn uRjo SULLSFIP ‘uueljou Jiq *1ape wiur japered uep
19U 1YOPULIAZN UIULIG URPIFOp BT [S[RIE] Al -ERjou 11q pepwdip eAnifop ag L
~auendma ndnp
=10 159 wHLEpIpEEn uR[o euuedn umsedied n
-FOp ‘“ULER[ENOU [YPULISZEN WTUSUWINIP B0 pepa Fa g bl
5 § . L A4 -sunyp w0 urursedied nufop aig rg | wFoq ‘nidoq
g AV ININVZVH HAINEIDO AVIAY
/oumpuarify | Bf sRa HNNTERQ
L /2ms LIV

88



2ur
-1ipuspragop
eiepruepiny
£1  UUoq,

PA W21 W0,

(g wiu
-ezey) ewend

IV UHDSIL 198

“nuendna nFnpo 230q werey epuSip
159810g 31 a1 stpuay uwadNod unwaznp nEnpung
-ng apuuazp ‘usadng $ip uiuadyod ug g

I RN M{UNg BpIe|
—eiuy “nuagEoul (ga rsides Jeusy ‘idu ‘a50N) 1apy
-[ezg yewo ngnpo diges uesdyod dn Ly !

€
T LI, -1Q0) “IUR[y 2 npuned
LI uueg,| —uwnfo ewnyo BUIMINP UIBIRQ T 0, HIRERN UIURTHOD e
LOT WO, «| ‘“sp 25330L = “n[Igaume eiul 9uadyos
© b | TRy Wy £ owosd yrorucy 5 4 “19pa wUT 94 19715 IS[UIBHOD T ID[uREH0S
(g1 unuwz “nuemnima ngnp
-ey) Isaun 59§ -[0 Wil urun(ng apursaE[Qq 51 uturde ng oA weo 1598
aa yr§] “1sxap 1lo] -9y wimde ng non ‘wordeioe unmse g i ~nnke vAde o o 141de nq
~OUNS] A U e 24 19pa wdur e 1q $o efde ng g THLIWOED
“JPIPWIHNSE BWrInp uIdangeg 9|t e, 7
-)OU UBUI[E IPULISZY T5e da 1S2800] wmdyy l
mEna uepfipewo e susadjoq Sip edoa
3 mmde ngq ‘uLE[EOU THSPULILAZD 1y i
ITUR[NEIMA NENP[o IUaug upupues
BOIN§O ‘Epungnpiming yrpdmey ndo wddy i
“mmepmey repde mafop oa Susd ‘yip ‘recp ﬁ
|
-n8ma 1fipaunmifop 310 wiurde uruisawrzLs
BSDf BA9A UNZO WUIEIEUSY uayirzid iy g TSy
SWIIPUIRISTL] Wee
s INVIV INVIV
FIIHCETIL vV AVIVINV ISV 12 HVTIWINVZV HNNEHEDO HVIAVY
/omnppuappfy | W] sRa HNNEEDO
opeyara R - /ams LTV 5

89



APPENDIX E

THE LESSON PLANS OF THE INTEGERS

‘am Saylarla Toplania ve Cikarma fslemteri

-Sayfnseyirciier e
“Brumbzdeki hafta tmyurt genelinde
s0Qukhava hakim olacak. Ozetike te.
AnadoluBalgesinde sicakiar iylee die-
cek,Builler dekl ortatama sic akbik
-u*C olac.ak. B sonrakihaffahavalar
biraz isinat.ak ve or lalama Sicakik 24C

., dohaytkselecex.

unicumn soylediorine gire ki sonfd hofton ortalama.
ik degerini nosi! buhiruz?

“Fiicinlik: Tam Soylan Nosil Toplarz?
« B forkl enbte seyma pullrtalo- Y0 <
. Renklerden birind pozzt, digerind % o o *© Gereglen

sgatif tam sapdan temsil etmesi igin 4, S“‘Vrﬂp\dlané‘
o (+4), (+3), (+2), (+1), O, (1), (2} .. brantisiindeld tigkiyi ‘ Diigiinclim
odefleyelim. 56247 (Delr5=t3

516 (=12
154025 ¢2h(+3=+1]
i5»{—ll=.7 (21 (+2)=0 1
544217 {apa = |
?544):7 207
15 d)? B} TP

‘ tamnez-r |
|Videandakf iemler
lazasnda alusan !
\arantayit agidayrz.

e

Oriintddek! saylara {1) ekleyerek Srilntiyd genigletiyo-
12. lik dovt adimda eklenen negatif pul, poitif pul ile egle-
arek sifin ofugturugor,

+ Yapllan modeliemeden yarorlanarak ayn: ve 21t igaret
1tam soyrun toplamy hakkinda nasd bis kusal ortaya ko-
abilirsintz? Agilayinez.

Orontie géne istemler i
‘sonuglandniz.

Notlar:

Tam Sayilaria Toplama ve Cikarma Islemleri

Siire: 4 ders saati 4
Beceriler: Problem ¢zme, akil yiiritme,
iligkilendirme, iletigim. .

Kazammlar: Tam Sayilarla Islemler

1. Tam sayilarla toplama ve gikarma iglemlerini yapar.
Dodgal Sayilar

1. Dogal sayilarlu iglernler yapmayt gerektiren
problemleri ¢ézer ve kurar.

Yéntem ve Teknikler: Sorgulama ve kegfetme,
yaparak ve yagayarak 6grenme.

ga Isindirma

« Ders kitabinda ver alan resimdeki spikerin séyledikleri
hakkinda kisa bir tartisma ortarm olugturulur.

o Spikerin verdii bilgilere gére bir sonraki hafta ortalama
sicakhgn kag derece olabilecedi hakkinda diiglincelerini s6y-
lemeleri ve nasit buldukiarini agiklamalan yéniinde &grenciler
cesaretlendirilirler.

* Bu sekilde tgrencilerin dikkatleri tam sayilarla toplama ve
gikarma iglemlerine gekilir.

« Ogrenciler 8grenmeye hazir héle geldiginde ders kitabin-

daki etkinlige gegilir.

£ Merkezt Egilim ve Yaytima Olgitleri
(Ders kitabindaki resim)

#a Kazandixmd

« Ders kitabindaki “Tamn Sayilart Nasit Toplanz?” etkinli-
ginin amac, dgrencilerin tam sayilarla toplama ve gikarma
islemlerini somut materyalleri kullanarak anlamh bir sekilde
zihinlerinde yapilandirabilmelerini saglamaktir.

o Sayma pullarinm olmadi@ durumlarda etkinlik farkh
renklerdeki oyun taglari {tavia pullan, renkli diigmeler gibi) yva
da fasulye, nohut gibi malzemeler ile uygulanabilir.

« Etkinlikte modellenen &riintiide yer alan sayilar arasindaki
dedisim incelenerek tam sayilarla toplama iglemi kazandirdr.

« Etkinligin sonunda basit toplama ve gkarma iglemlerini
yapmalart istenerek etkinligin amacina ulagip ulagmadig kont-
rol edilir.

o Sayma pullarnm kullanimiyla ilgili saghk énlemleri alimr.

o Etkinlik siirecinde zaman ve malzeme tasarrufuna dikkat
edilir.

« “Diigiinelim” kégesinde verilen iglemler arasindaki érin-
titler inceletilir.

« Ftkinlikten sonra gerekli goriiliirse d3retmen kitabinda ve-
rilen tamamlayict etkinlik uygulanabilir.

S AN e W e W e e e S

Tamamlayict Etkinlik: Toplayalim-Cikaralim

Arag ve Geregler: tebegir, kalem, kagt, cengelli iGne

o Yere biiyiik bir sayr dogrusu gizilir.

o Iki kégittan birine +, diferine — igareti yazir. Bu igaretler
toplama veya gikarma iglemi yapilacagin gostermek igindir.

« “loplama iglemi yapacak ogrenci + isareth kégidi yakasina
igneler. (+3)+(+2), (+5)+(-3), (-2)+(+3}, (-3)+(-4) toplama iglemleri
ders kitabindaki drneklerde kullanilan arabanmn hareket sekilleri

kullanilarak dramatize edilir.

« Benzer sekilde — igaretli kagt grencinin yakasina ignelene-

relt (+5)-(+3), (+4-{+2), (+3)-(1), (:2)-(:3) islernleri yapihr.
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* Asagidaki iglemler farkh gruplardan &grenciler tarafindan
snceki adimlar kullanlarak yapihr.

(-3)+(+5) ve  (+b)+(-3)
(2)+(-4) ve  {(4)0+(2)
(E3+2)+(D)ve  (3)+{(+2)+(1)
(+3)+(-3) ve  (-5)+(+5)

* Bu toplama iglemleri yapilarak tam sayilarla toplama iglemi-
nin degisme, birlesme ve ters eleman 6zellikleri incelenir.
AW AW oW aWaWaWaWa W W

* Ders kitabindaki &rnekler inceletilir. .

'l a-b ve a+(-b) Islemlerini gerektiren problemler, ayri ayrt
incelenir. Elde edilen ¢sztimler karsilagtirlarak a-b=a+(-b} ol
dugu fark ettirilir.

1 Toplama isleminin dedisme ve birlegme &zellikleri incelenir.

1 Toplamlar: Ofsifir) olan iki ayri tam sayinin toplama isle-
mine gére birbirinin tersi oldugu vurgulanir.

« Ders kitabindaki “Toplama ve Cikarma Islemlerinin Bazt
Ozellikleri” etkinliginin amaci, tam sayilarla toplama ve gikar-
ma iglemlerinin 6zelliklerini fark ettirmektir. Fark etmeleri gere-
ken &zellikler toplama isleminin degdisme ve birlesme &zellikleri,
bir saymin toplamaya gore tersi vb. zellikleridir.

* Tam sayilarla gtkarma igleminin degisme ve birlegme 6zel-
liklerinin olmadig fark ettirilir.

« Gerekli goriilirse dgretmen kitabinda yer alan gelistirici
etkinlik uygulanabilir.

* Sayma pullan ile ilgili saghk &nlemleri alinir,

» Etkinlik siirecinde zaman ve malzeme tasarrufuna dikkat edilir.

AW o W W Ve W e W Ve We W
Geligtirici Etkinlik: Siirgiilit Say1 Cetveli Olugturalim
Arag ve Geregler: kalem, karton, makas, cetvel
« Kagit veya kartondan iki eg gerit kesilir.
o Seritlerin uzun kenarinda 1 cm geride sayi dogrulan gizi-
lir. Say1 dogrularnm sayi araliklar esit olmalidir.

-

Diiginelim ?’
=

4.3-1 431
440 q-2-2
1.5-2 4123
46-7 40-¢
47-2 41)=?
487 4427
4927 HY-?

Yokandal iglemlerin
ikisi de 4 -3 = 1 ife bag-
lemoktod. Bu istemler
orasindold Srilntil in-
celeyerek tom saploria
korma iglemini ogkle

yine.

Ormek: Bon gikorma ve toplama islemlarini modaleye
yapahm.
3) + (+1) iglemini modelleyelim.

o

2= ey - 3

Etkinik: Toplama ve {ikarma Istemlerinin Baz
Ozelifkleri

* Sayma pullanndaki renkle
den birin} negattf, birin! de pozif
tom sayilari temsil etmefert Igin b
lirleyelim.

+ Sayma pullan e 53 ve 5+{<
sfemlerini yopakm.

« Bu ik iglemin sonuglanns kargtostralim. Bu iglemler
benzeyen fark tam sayrlorla iki iglem yapahim.

+ Sayma pullar tle (-61+(+3] ve (+3)+.6) Isternlerini ay
oyt yapip somuglon korsioghrahm. Bu fglemlere benzc
farkl tam saylara Islemler yazalim.

o (43)4(:3} ve (2}+{+2) Istemierint yaparak bir sonuc

wogalim,
» [(+21+-4) + 5} isfernt tle (+2) + [(4) + (5)] iglernlerh
yoparak sonuglann karsiogbrohm.

Notlar:

| I ] | | | | } | J
¥ T T T ¥ T T H T T

‘45-4-3-2-1012345
|
T

1 2 3 4 5
P T TR R
LIS A B

-

| | ] Il ] |
T T T I T T

1-574-3-2-10

« Islemlere baglarken iki seritteki “0”lar aymi hizaya getirilir.

o (+5)+(-3) iglemi yapilirken alt gerit sabit tutularak tstteki
seridin “0" noktasi énce 5 birim sada sonra 3 birim sola kaydi-
rilr. Sonugta iistteki seridin “0” noktasinin alttaki seritte aym
hizada oldugu say: bulunur. Bu say: islemin sonucudur.

o (+3)-(+2) igleminde 6nce tist gerit 3 birim saga kaydirihr.
Sonra gikarma iglemi oldugu igin Ust gerit yerinde kalarak, alt
serit (+2) birim saga kayar. Ust geritteki “0™'in alt seritte goster-
digi sayi ¢ilkarma igleminin sonucudut.

o (+3)-(-2) cikarma iglemi yapilmug olsaydi gikan negatif sayt
oldugundan tist gerit 3 birim saga kaydiktan sonra, alt gerit 2
birim sola kayacaktir.

o (+5)+(+4), (+6)+(-3), (7)+(+4), (-8)+(5), (-4)+(+4),
(-3)+(-3) toplama islemleri sirayla say: cetveliyle yapihr.

o (+5)-(+3), (+4)-(-2), (:3)-(+5),(-1)-(-4), (2)-(2), -3)-(3) is-
lemleri ayni gekilde yapihr.

AW o W.a Wa Wea We Ve Ve e e
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Senekder: Tam saglacla yapian boz toplama ve ghorma
amlerini bir orobays ilert, geri ve ters yonde lerieterek modet
selim. Soyn dogrusu lzerinde birlikte inceleyaim:

1. Araba 5 birim Heriyor. Deha sonra aynt yone 3 birim
ha giderse en son konuru ne olur?

Arabann horekeller
{4): e lert
g Geri

i Cliaema isterni

4321012446567 89
Boslangic

yopilacads zaman et
«araba yon degigtiryor.

£45) + (+3] = +8
2. Acaba 8 birim leder, 5 birim geri gefirse en son konumu
+ otur?

03) (5= 2
3. Awba 3 birim gert gidivor, 4 birim daha ged gidarse en
' konumu ne olur?

sy I
S a———]
7 6 5 4 3 2 4 0 1

Baslongig
34 (=7

4. 5 birim Hlerleyen bir arag yoniing dedistirip 3 birim ierler-
+ en son konurnu ne ohur?
Pl

gn -
o H

2 1 (!] 12345 6
Eo;
s (+5)- (+3) - 42
5. lleri doairu 3 birim giden araba, yin dedistirip 3 birim geri
derse en son konumu ne oln?

+3)-(3) = (+6)
= i
[
3 2 101234567
Boglongg

 Ders kitabindaki érneklerde tam sayilarla toplama ve ¢i-
karma iglemleri modellenmigtir. Bu modeller ayrt ayn incele-
tilip matematiksel islem olarak ifade ettirilir. Bu sayede tam
sayilarla toplama ve gikarma iglemlerinin daha anlamh gekilde
sgrencilerin zihinlerinde olugmas: saglaniz.

o Ornek incelenirken arabalarin yénlerine, ilk ve son ko-
numlarina dikkat etmeleri istenir.

« Ornekler iyice yorumlandiktan sonra ders kitabindaki ahs-
tirmalar sinif ortammnda bireysel olarak uygulatily.

« Asagidaki ek aligtirmalar tam sayilarta toplama ve gikar-
ma iglemleri iglendikten sonra kullanifabilir.

Ek Ahgtirmalar
sAgagidaki ifadeler dogru olacak sekilde bogluklart dol-

durunuz.
1.-12>-15
2.0<4
3.5 >5
4. |-10] < 14
o Agagidaki tam sayilar arasinda olan birer sayi yazmiz.
5.-4,+2(0) ’
6.0,-4(-2)
7.5,1(4)
8. -8, -12 (-10)
» Asadidaki iglemleri yapiniz,
9. -10+8 = (-2)

Notlar:

10, 7+(-9)=(-2}

11. (-3)+(-6)+4+(-4)=(-9)

12, (3)+(-6)+12+(-8)=(-3)

13. (-20)+{(-40)+112=(52)

14. 43-(-18)=(61)

15. (10)-(-7)=(-3)

16. (-14)-(-14)=(0)

17, 0-47=(-47)

18. (-80)-{-41)=(-39)

19. (-90)-(-80)-19=(-29)

20, (+19)}+(-24)+(-40)=(-45)

o Asagidaki sihirli karelerde her satw, sittun ve kosegen

{izerindeki sayilarn toplamlari esittir. Buna gére karelerde-
ki eksik sayilar bulunuz.

21. 22.
: -7 7 -3 -6 | 7| 2
3 1| -6 1,5 ]-9
1 -9 5 8 -3 | -4
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s Uyg ul amo B e

* Ders kitabindaki alistirmalari bireysel olarak yapmalan
saglanr.

Ders kitabmdaki alishrmalarin cevaplari:

1. (+12) - (+d)=+8

2. (+15) - (-8)=+23

3. (-16} - {-14)=-2

4. (+15) + (+19)=+34

5. (24) + (+5)=-19

6. (+36) + (-8)=+28

7. (-22) + (-14)=-36

8. {4)+(+4) = (+4) + (-4) =0

9.16-8=16+(8)=+8

10.(-8) +(-4) =(-4) + (-8) = - 12

11, (-6) + (-11) = (-11) + (-6) = - 17

8, 9, 10 ve 11. sorutarda sonuglarn egit ctkmas: tam sayilarla
toplama igleminin defisme dzelligi oldugunun gostergesidir.

12. [-16) + (-5)} + (+36) = (-16) + [(-D)+(+36)] = +15

13. (+42) + {221+ {(+13)}={(+42)+{-21)]+(+13)=+34

12 ve 13. sorularda sonuglarin egit gikmasi tam sayilarla
toplama igleminin birlesme &zelligi oldugunun gdstergesidir.

14. +1 15.-16 16. -8 17. +5

* Daha fazla uygulama igin 8drenciler calisma kitabinin 42.
saylasinda yer alan “Tam Sayiarla Toplama ve Cikarma Islem-
leri” baghgi altindaki tiim sorulan kitap tizerinde yapmalar igin

yonlendirilir.

B De §erlend ivm e

* Bu agamada 8drenciler tam sayilarla toplama ve ¢gikarma ig-
lemlerini yapabitiyor olmalilar. Ayrica toplama igleminin degigme
ve birlesme dzellikleri ile bir sayinin toplama iglemine gore tersinin
odrenilmig olmast gerekir.

» Ders kitabindaki veya 6gretmen kitabindaki etkinlikler uy-
gulanarak 8grencilerin toplama ve gikarma iglemlerini modelle-
meleri saglanmalidir. Modellemeler sonucunda iglemler hakkinda
genel kurallara ulagip ulagmadiklar kontrol edilmelidir.

e« Calisma kitabindaki “Matematik Giinligiim” kogesine 6§-
rencilerin yazdiklar: incelenerek iglenen konulara kargt &dren-
cilerin tuturnlari degerlendirilir.

e Ogretmen kitabinin eklerinde yer alan triin dosyas: olug-
turma ile ilgili 6rnek ¢ahisma takvimindeki agiklamalar dikkate
alinarak 8grencilerin cahgma kitabinin 42. sayfasindaki “Urtin
Dosyast” kdgesini doldurmalan saglanir. '

Notlar:

6. 5 birim: geri giden araba yBn dedistinip 3 birim gert gid

Muhasebectlzr
isletmelerin gelir ve
giderierint dizenfi
olarak kapt ederler.

Bu kaystlar par-
dmiyla isietmeler
sdemelertnf tokip
eder.

se en son konurnu ne ofur?
F =3
9'\[( 4 e k
@ — +
Toplamtan 0 {o 6-5 43 2 10123456
fn) olon I tam sag, (5)- (3)=-
toploma Igkemine 7. 3 bisim gerl giden araba daha sonra fleri dogru 3 biy
gire tibirinn tersi- | giderse en son konumu me ohar?
. Omegin-2ve +2 Py
irbirirein tersidir. - . A?xa
6-3 iglemi lle 6+4(-3) - A 3} + +3)=
Igterninin sonuglant 321 01,23
dir. Burmus barf-
e Bore 2] 8.1)+ (49) el e 49 + () emind yapalin,
b=ar{b)dic 09 =05 (19 +{4)=5)

T igemin sonucunun esit omast tam sayilarla toplama iglel
nin deifigme dzefiginin almasnden dolayda.

9. [7) + (3)] + (+4) e (1) + [{:3) + (+4)] iglemlerini yapalt

[ iglemin somuglanmun
esit ofmos) tam sayplarlc
toplama Igfeminin birlegt
seeliiginden doloyidr.

[67) +:Bl]+ () = (10} ++)={
(DE8)HH4) = (D+(+]) =16

Aligtinmalar
* 17. sorulordaki toplama ve gikarma iglermlerini yoprmuz.

1. (+12H+4) 2. [+15H-8) 3. {161(14)
4. (+15)4(+19) 5. (24)4445) 6. (13608
7. 122)+(14

« 811, sorularda veriten islernleri yaptmz. Senuctan korsl
tirmz ve aralanndald ligkinin nedenini aqklaginz.
B.(AHl4) (L) 9.168 16+
10.(81+04)  (41+8) 1L (6111 (1146
« 1213, sonilordold tglemlert yopirvz. Senuglon karslast

yorumlayuniz,

12. [[16)#+(-9)+(+36}= {16)+[(-51+ {(+36)}=

13, (+42)+{(-20+{+13)| Hea2H{-211+(+13)

+ Asagidakl tam seyrlann toplama iglernine gare tersi of
tam sayilan yozivz.

4.1 15. +16 16. 48 17.-

R e e B AR

Varsa eleme nedeni-
niz ogHaymr.

]

Tam Seylarla Toplema ve Cikarma Islemleri
+ Asada verien 14, sorvardakt Iglemleri b arabanin hore
Yeti olorek digimerek sy dogrusunda gdsteriniz.

1. {+5) - (-3} 0
2(Del T T
Benis 5 :
4.10)-06) S I

« 5.8, sordordakd sayt dognulan e modelenen Istentles
tam saydorla ifade edintz.

T7465-4-32-10612345¢67

6. —
765432101234567
765432101234567

—

8. >

T7o5432101234567
« Agngrda 9-11. sondarda verilen says dogrdanndald soy
fora gére bos kutulan doldurunuz.

. BEDE

+ Asaiudold Igenlerin orasndaXi noktal yerlere <, >,
sembollerinden tygup ofon yarnz.

1209 103 612419

13. 0 ?{(ﬂﬂ [

14.(20) + (13

16. {4} + (+4). . (8)- (+8)
L -t

93




Problem Gizelim ve Kuralim

1. Nibol, Mehtap, Al ve Efe aksam yemedine gitilar. Hesop
| YTL geldi. Nihal 10 YTL, Mehtap 18 YTL, Al 15 YTL ve
2 17 YTL verdi. Herkesin hesabt ortak boligmesi igin kim
ne kag YTL verecek?

Problemi Antayalim

Dort orkaday yemege gidivorlar. Hesobin egit balistimesi
 fazda ddeme yapan Kigiers kimin ne kador pora verecedini
Lnanyz isteniyor.

Plan Yopalin

ak " s b

e kodar dame sapimos: gorekiiin! bulahm, Cidemedeld
i1s2b gidsrmek ici verlleri tablo hélinde dizanleyerek borg-
ve alacakhian belideyelim.

Yemegin loplam tutan = 60 YTL

Kigi bagi denmesi gereken tutar = §49 =15

Problem Qozme
Stratejiteri

+ Deneme yanilma
+ Sekil, rest, tablo
wb. kullarima
+ Malzem kullonma
« Ststemaik bir ilste
alusturma
+ Oriiatd arama
+ Geriye dogru galis-

ma
Nl |Mehiop | A3 | FEe » Tahmin i kontrol
Meeren milar 1© 18 i 17 etma
- + Varsayiralon k-
Menrmasi gereken 15 15 % 15 tanme
Jockbort dunima PR Y a ) « Problemt bagka bir

Nihal, 5 YTL borglu oldugundon alocakll olon Meitap ve
‘e'ye smsyla 3 YTL ve 2 YTL ddemelidin.

Kontrol Edefim
Niha! | Mehtop A Ee
Menan méktar (YTL) 5 @ 9 0
sacadp mider Fy a 0 2
5bog Gdenen it | 10+5-15 | 183-15 | 16 | 172es |

2. Tabledaki verilerden yarorianarak bir problem kurk.

bigimds fade etme

* Problem basitles
trme

* Problemin bir bsli-
miinii g6zme

+ Beazer bir problent

« Akl pilritme
* Danklem kulianma

" Tabio: Magazadold Fiyatiar
Ornel Problem [0 Aot
Aysun, horshklonndan birlktirdigh para e ik o 00V TL

1degine hedive, kendisine de bir kozak almak is- Gar 525 V1L
1. Aysun ancak 80 YTL birktirebildiiine gre Eden 1020YTL
srdeglerine neler alabilir? Aysun, annesing de he- et ;g:gﬁ
ye almaya korar verirse alaced hedige sayiss na- 1020 YTL

1dagisir? 530 YTL
Pardalon S0-100 YTL.

Notlar:

Problem Coézelim ve Kurahm

B |sindirmo BT

« Ders kitabinda verilen problem ¢bzme stratejileri hakkinda &§ren-
cilerin tartigmalari saglanarak ilgileri gekilir.

« Hangi durumlarda, hangi stratefinin kullarulabilecegine iligkin
srnekler vermeleri istenerek ddrencilerin 6n bilgileri ortaya gkarthr ve
problern ¢ozmeye kargt tutumlart hakkinda bilgi edinilir.

« Bu baliirnde “Dodal sayilarla problem kurar ve ¢ozer” kazanim
tinitedeki diger konularta iligkilendiriterek iglenmigtir.

» Odrencilerin problem ¢zme konusuna odaklanmalan saglan-
diktan sonra problemlere gegilir.

B Kazandirmo B

+ Ders kitabindaki 1. problem ¢ozitmlit olarak verilmistir. Cozitm
asamalarnin Sgrenciler tarafindan incelenmest saglanmahdir. Bu
agomalann diger problemlerde de kullartmas: yéntinde agrenciler
yonlendirilir.

« Problemfer gizilirken agagidaki uyanlar dikkate alinmalidir.

(1 Bir dogal sayinn O (sifr) sayisna bélinmesini iceren glinldk ya-
sam durumlari inceletifir. Bu durumfardaki anfamsizlik dzerine tartigma
vaptirir

\1 Dogal sayilaria ilgii problemler ¢ozillirken bilgi ve beceriler hatir-
latdir.

1 Program kitabimn girls bslimilnde yer alan problem ¢éizme fle ilgilf
agildamalar dikkate almx

Q‘ Islemlerde gerektiginde hesap makinesi kullandritabilir Bazi he-
sap makinelerinin fslem strasim oldugu, bazilannda ise olmadig, bu
nedenle islem sonuglarimn farkh gikabilecedi belirtilir

'l Birden fazla Islem oldugu durumlarda &nce dstil sayrlar, sonra pa-
rantez igindeld Iglemler, daha sonra ¢arpma veya bbine islemleri en
son olarak da toplama veya gtkarma fslemleri yaptirihr, Ayni Snceliklere
sahip islemlerde soldan sada dogru sira takip ecillr

* Asagidaki iglemler tzerinde iglem swast uygulanir.

a.2+53+77

b4+ 2%+ (5-3)

¢.3'+5+12:3

¢. 3520 +45

d. (81).(74)- 54

+ iglem swasi Sneelik tagyan iglemler paranteze alinacak olast ka-
rigikhklar dnlenebilir.

HUgguigmgm

« Ders kitabindaki problemleri bireyset olarak ¢gzmeler] istenir.

« Ogrenciler ¢ahigma kitaplarnm 43. sayfasinda yer alan “Problem
Cézelim ve Kuralim” baghs altindaki problemieri matematik defterlerine
cozmeleri igin yénlendirilir.
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Ders kitabindaki problemlerin cevaplart: Saat | Sicaklik
3. Saal 1000%da hava scakhd 12°C slcoidl. S
o
3. Soat  Sicaklk (°C) 10.00 | 12°C ; 12.00de hava sicaklgs 8°C oth. Saat 18,00'de yaps
10.00 12°C 11.00 | 16 °C fo“g;(ﬂ\'*‘ ) slimde ise son dlgtime gire have sicakhnin 4°C ort
A griildi. Buna gére soat 18.00'deli hava sicokhgini bt
o o L ]
12.00 +8 20°C 12.00 | 20 °C Bt oo o nuz. Sat 10.00 ile 18.00 arasindaki sicaklik degerigle
iren fatto ’ )
o 5 ki ooty cizgt grafigl olusturunuz. Grafik yordimiyla saat baslannd
18.00 +4 24°C 13.00 |21 °C aseidaki s tokip scakdik degerderint yoklagik olarak bulunee. Bu scalier o
Grafils: Sicaklik Degigimi (°C) 14.00 | 215 °C f"}“”'LM ctr sindakt ortalama sicakhi hesoplayimz. (Hesap makir
2 Poronten et | Wullanablirsiniz)
) iornt
T 1500)225°C - — 4, Bir yer ol modarasion kegfe glan aragtrmactor fo
16 00 23 OC l‘xz'm; iffenteni derintiklerde mola vererek flerdamiglerdtr. Tabloda mola yerl
T - t Toploma veya o -
204- - el nin derinlikler! belrtilmistir,
17.00 23, 5°C Agry gnceliclers Tablo: Kegif Sireci
4 cabip femierds sob -
4 18.00 |24 °C dan'saga dogru sra Motalar 1.Mola | 2. Mole | 3.0ola | 4. Mal
takip edEr
T Intlen Derintikder Tm 5m Fm 22w
104 v Itk hangt molada deniz seviyesinin alina inflmigtir?
4 v 2 ve 3. mola arasinda kog m derine indmislis?
4 Ortalama Sicakhk= 12+16+20+22+22+23+24+24+24 5. Senay, dogum gbnl igin bir dovet vendi. Gelen arkad
4 9 lanindan birisi yogim sorunca vanit vermek istemedi. Ancak
badagn: kemarmak igin bitkag ipucy verdl, Davete gelen il
24  ip!
T N N NN T T N N I . arkadagmin ya ortalamasinin 24 o'dugunu, 18 yagndaki O
L [ 7 ? geldiginde yas ortalomasinin 23 Indsgini styledi. Sonra
C 090 o0 Qc 9 et i vagmdaki arkadagt Erhan geldi ve Senay kendisial de kati
g < 2 3 2 ,,D, 3 2 006 “Ses bikwi Ofaf) | da 8 Kiginin pos orlalamasiin 24 oldugunu soyledi. Buna g
- J PR L S A | ‘sf"lsmivﬂgw';fr;" Senaya yagim bulabilir misiniz?
igrupta kag bije oha?"
{sorusumun beRritgi du- 6. Okan Bey ve Giikin Hanim ik bittcelerini degerler
B da h Kinesi kullamlabitir. Viiritmeli bslime islemi jnmmda anfemsztk ver | rigorlar, Okan Bey'in moas 712, Galsin Hanumin maog 7
u soruda hesap makinesi kullanilabiir. Yiiriitmeli bolme islemi ya- Tz?mmghmm VTUdiv. Su fakurem 32, elekirit fotoross 45 YT, tucrmdes
o e p— P
pilmamahdir. Yoklagik sicaklik degderleri kullandocads igin bu soruda her . Okan Bey bu oy 100 YTL thromive alacak. Kirator: 550 V)
telefon foturast G4, kredi harti borglan 380, yakt perms
Srenci farkh sonuca ulagabtlir, VTLidir. Bu bilgiter ipgmda allenin gele ve giderlerini goster
bir tablo vapiz. Eferinde ne kador poralar: kalacagins hes
loynzz.
4. + 3. molada deniz seviyesinin altina inilmisti. 7. Dnite boyunca kitapta yer alan gralik ve lablolardan:
o (+5)-{-7)=12 m derine mﬂm]§t|r rardancrak bir problem kurunuz.

5. 5 arkadasinin yas ortalamas: 24 olduguna gére yasla-
rinin toplamit 24%5=120 olacaktir.

18 yagindaki Onur geldiginde yaglar: toplanm

120+18=138 oldu

Daha sonra 28 yasindaki Erhan gelince yag ortalamast

S Problem Cozellm ve Kuralim
1. Penar, arohk aymnda bir agag fides) diks. Fidenin agtara
Senay ile birlikte 24 olduguna gore: gbre gelisimi agagida veriimistir, Temmuz ayinda ogocn kag

(6 urkuda§)+Erhan+§enuy = 24x8=192 dah olacagmt bubmuz. Nasl buldugunuru aglloyime,
(hepsinin yaglar: toplami}

Senay'in yagt = 192 - (138 + 28)

growry

Gaatapan

=192 -166 = 26
6. Tablo: Gelir Gider Tablosu
Gelir Gider
+ 712 YTL maag - 32 YTL su faturass .
+ 724 YTL maag - 45 YTL elektrik faturast risan
. ! raghrmalara gire saal - nda
+ 100 YTL ikramive |- 550 YTL kira T ety et
- 64 YTL telefon faturast rx&zﬁxﬁ‘:’* L‘*Mﬁ:ﬁ::t:gﬂ;{ymi
. Ne i bir prog i
- 300 YTL kredi kart1 borcu igin nosl bir erostirma yopmab? Bu TV kanatnda galishinem
80 YTL k dilgfinerek bu aragbrmay agaddald tablo ve sorulann ipdnda
- yakit paras! yapinuz. Gerelds grafiblert izintz. Sonuglan yazmz.

(+712)+(+724)+(+100)=+1536 YTL (Gelin Toblo TV Prograrmlan
Program Effence | Dii | Sinema | Spor | Habeser | Belgesel | Musk
(-32)+(-45)+{-550)+(-64)+(-300)+{80)=-1071 YTL (Gider) o
(+1536)+(-1071)=+465 YTL S ———
) J—

durumy cevobs etkiler mi? Nosi? Bagka neler etidler?

Lo . S A 3, Esban, yush Ayse Horimla glinikalpverigerinde ve ilern-
ornedi: “2. arabayt metalik renk ve gitvenlik paketi ekleyerek de ora yurdm etmek tizere 30 ginkigine arlash. Ayse Hanm,

) g Edono haita bafta 10 YTL, 15 YTL, 20 VTL gekinde artan bir
kag YTLye alabiliriz? sekide deme yopmays Gnerd. Erkan e 14 YTL'den badaya-

7. 9. sorunun tablosu kullamlarak cevaplanacak bir soru

s . Tak 2 YTL, 4 YT, 8 YT 16 YTL sekiinde bir ddernenin daha
8. Her 6g@renci farkl: problem kuracaktir. Vérh clacatm diginayor, Frkan'in déstinces dogru mu?

9, Bu acik uclu bir problemdir. Her &grenci farkh sonuglara
ulagacaktr,
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3. Déndincil problemdeld verileri kullanarak forkh bir prob-

kurunuz

). Ganimiizde olornobit liks olmaktan gip bir ihtiyag hali
gelmighir. Bununla bidiktz herkesin otomobilden beldentileri
didir. Bir otomobilden beklentiterinize gsre 31 000 YTLniz
ajunu da dugtinerek ogagidaki seceneldert degerlendiriniz.
ngi clomobii, hangi ozeltierine gore almalk istersiniz? Bu
+ kag YTLye mol ohur? Tercininiz sebebiyle agldaymiz.

illerin Ozellkleri B .
"2 Owmoblin | | 3. Otomobiin
Oatiidert | relildens
kiima, kaset galar,
Kima, CD galor, gtiventile paketi,

sis fan, dizel banzinli, otomatikc
vites

Fiyot: 28 500 YTL | Fiyatr: 28 500 ¥TL

Ek Ozellider

HKima: 1500 YTL
CD/mp3 galar: 800 YTL
Otomotik vites: 2000
LY
¢ Sis fan: 400 YTL
Batabk ren: 500 YTL
Apbrimun: BO0YTL |
i Givenlik poketl (4 hava
sasti ve fren setemil:
1000 YTL.

Not 1 Pesin alularda %5 indirim yopil.
Not 2: Dizel arabalar yakit lasarrufu sagiomakla bidite
1) olan benzinli arabalordan fiyat olarak yaklagts 2000
TL fazdadr.

10. Bir hasap malinesinun botme tugu bozuk olduguna gite

124-+16 fglernini nas: yapabiirsiniz? Yonteniinizt ogilapmz.
11, Asoidaki Grntoniin kag sayidan olustudunu bulinuz.

1 7 13 19 85

Notlar:

Ornels cevap: 28 500 YTL ile 2. araba glivenlik paketi ve
agilir tavan ek ozellikleri ekletilerek alinabilir.

10. 16'mun katlart alnarak sayt bulunur. Ornegin; 10, 100
veya 50 kati almp isleme baglanir. Bir strateji geligtirip uygun
katlar ite carpihr. 16'in kag katimn 1024 oldugu bulunur. Bu-
lunan kat blindir.

11. Bu riintii 15 terimden olusuyor.

G Tam Sayilarda lglemler

{Ders kitabindaki 5. problem)

> Merkez Egilim ve Yayilma Olgleri
| {Ders kitabmdaki 6. problem)

:J Kariyer Bilincini Geligtirme

13. Para harcamay: gerektiren uygun amaglart belirler.
14. Parasim uygun bigimde énceliklerini belirleyerek harcar.
(Ders kitabindaki 6. problem)

3 Tablo ve Grafikler
(Ders kitabindaki 2, 4 ve 9. problem}

5 Merkezi Egilim ve Yayima Olgiileri

(Ders kitabindaki 5. problem)

J Girigimeilik

2. Aiteler icin biitge yapmanin Snemini Srneklerle goste-
rir. (Ders kitabindaki 6. problem)

3. Gelir ve gider kavramlannn anlarmni agiklar. (Ders
Kitabrndaki 6. problemn)

D e §erlendirm e EEEEp RS

« Bu agamada dgrencilerin dogal sayilar ile ilgili problemteri
gbzmeleri gerekmektedir.

o Ogrencilerden farkh problemler kurmalart istenmelidir. Bu
problemleri arkadaslarina yoneltmelerine firsat verilmelidir.

» Ogretmen kitabinin eklerinde yer alan “Problem Cézme
Becerilerini Degerlendirme Formu” doldurulur.

o Konu sonunda dgrencilerin ¢aligma kitabinm 43, sayfa-
sindaki “Matematik Giinligim” kégesine iglenen konu ile ilgili
duygu ve diigiincelerini yazmalari istenir.
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APPENDIX F

SAMPLES OF ACTIVITIES
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