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ABSTRACT

THE EFFECTS OF PROBLEM SOLVING ON THE TOPIC OF FUNCTIONS
ON PROBLEM SOLVING PERFORMANCE, ATTITUDE TOWARD

PROBLEM SOLVING AND MATHEMATICS

Ozalkan, Bilgen Ege
M.S., Department of Secondary Science and Mathematics Education
Supervisor : Assoc. Prof. Dr. Safure BULUT
May 2010, 101 pages

The purpose of the study was to investigate the effect of Problem Solving Method on 9th
grade students’ problem solving performance and attitudes toward mathematics and
problem solving. This study was done in 2007-2008 academic year, in a private high school
in Ankara. In the present study the experimental-control group pre-test post-test research

design was used.

The study was done with 67 students of the private high school. Experimental group was
instructed with Problem Solving Method and control group was instructed with Traditional

Method. The treatment was given for seven weeks, 21 lesson hours.

Problem Solving Performance Test, Problem Solving Attitude Scale and Mathematics

Attitude Scale were administered as a pre test and a post test.

Independent samples t-test was used to examine the hypotheses of the present study. The

results revealed that there were no statistically significant mean differences between

iv



experimental group and control group related to gained scores of understanding the
problem, making a plan and carrying out the plan steps in Problem Solving Performance
Test and Mathematics Attitude Scale. However, there was a statistically mean difference

between these groups with respect to gained scores of Problem Solving Attitude Scale.

Keywords: Problem Solving Method, performance, attitude, functions



0z
FONKSIYONLAR KONUSUNDA PROBLEM COZME YONTEMININ

PROBLEM COZME PERFORMANSINA, PROBLEM COZME VE MATEMATIGE

YONELIK TUTUMLARA ETKISI

Ozalkan, Bilgen Ege
Yiiksek Lisans, Fen ve Matematik Alanlar1 Egitimi Bolimi
Tez Yoneticisi : Dog. Dr. Safure BULUT
Mayis 2010, 101 sayfa

Calismanin amact dokuzuncu sinif 6grencilerinin problem ¢6zme performanslari ile
matematige ve problem ¢6zmeye yonelik tutumlarini incelemektir. Calisma 2007-2008
Ogretim yilinda Ankara’daki bir 6zel lisede yapilmistir. Bu ¢alismada deney grubu-kontrol

grubu On test-son test arastirma deseni kullanilmustir..

Calisma 67 ozel lise 6grencisi ile yapilmustir. Deney grubunda problem ¢ézme yontemi,
kontrol grubunda geleneksel yontem ile ders islenmistir. Uygulama 7 hafta, 21 ders saati

surmiistiir.

Problem C6zme Performans Testi, Problem Cozmeye Y&nelik Tutum Olgegi ve Matematige

Yénelik Tutum Olgegi 6n test ve son test olarak uygulanmgtir.

Bu ¢alismanin hipotezlerini analiz etmek igin bagimsiz 6rneklem t-testi kullanilmistir. Bu
analizin sonucunda deney ve kontrol gruplari arasinda Problem Coézme Performans

Vi



Testi’ndeki problem anlama, plan yapma ve uygulama adimlarindan ve Matematige Y onelik
Tutum Olgegi’nden elde ettikleri kazang puanlarin ortalamalarina gére istatistiksel olarak
anlaml farklar olmadigini ortaya ¢ikarmistir. Bununla birlikte, bu gruplar arasinda Problem
Cozmeye Yonelik Tutum Olgegi’nden elde ettikleri kazang puanlarin ortalamalaria gore

istatistiksel olarak anlamli bir fark bulunmustur.

Anahtar Kelimeler: Problem ¢6zme yontemi, performans, tutum, fonksiyonlar
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CHAPTER 1

INTRODUCTION

Problem solving is an important aspect in the field of mathematics education. However, the
space reserved for problem solving in high school mathematics curriculum in Turkey is
limited (Ministry of National Education, 2005; Tebligler Dergisi, 1974). The importance of
problem solving mentioned in more detail in the second level of primary school mathematics

curriculum in Turkey (MoNE, 2005).

Mathematical problem is a situation which requires challenge and decision making (Krulik &
Posementier, 1998). Most of the research studies state that problem solving skills are
improved when students construct a new problem (“problem posing”) (English, 1997; Lavy
& Bershadsky, 2003). However, problem posing is one of the significant parts of
mathematics education; the present study does not include it. Problem posing method could

not be integrated a study which is on problem solving.

The mathematics teachers know the importance of mathematics and problem solving;
therefore their decisions are parallel with the curriculum on problem solving (Kayan, 2007).
Although there is an important series of general exams (SBS, OSS, etc.) in Turkey, teachers
do not want to teach mathematics through multiple-choice items; which the general exams
consist of multiple-choice items. Teachers expect their students to solve problems step by
step, and they want to give priority to the problem solving process instead of finding just the
solution (Kayan, 2007). According to the teachers’ ideas on mathematics education, one of

the main purposes of the research studies on the high school curriculum should be to find out



how to integrate Problem Solving Method on high school curriculum in a connection with

primary school mathematics curriculum.

There are various studies which are focused on problem solving not only in Turkey, also in
the world (e.g. Hanley, 1995; Kandemir, 2006; Kog, 1998; Mayo, 1994; McLoad, 1989;
Ozkaya, 2002; Yavuz, 2006; Yildiz, 2008; Yilmaz, 2007). Some of the studies showed that
Problem Solving Method is one of the most effective methods in mathematics education (e.g.
Hanley, 1995; Kog, 1998; Ozkaya, 2002). Hence, mathematics attitude and/or problem
solving attitude are important in the literature (Akman, 2005; Hanley, 1995; Kandemir, 2006;
Kog, 1998; Mayo, 1994; McLoad, 1989; (")zkaya, 2002). In Turkey there are some studies
which are similar to each other. The researchers are generally interested in problem solving
(Kandemir, 2006; Kog, 1998; Ozkaya, 2002; Yavuz, 2006; Yildiz, 2008; Yilmaz, 2007).
They used problem solving steps of Polya and problem solving strategies. There are studies

on problem solving in a vide area of titles and subtitles of mathematics.

Similar to other studies, this study prepared based on students’ problem solving performance.
The subject was chosen as “functions” in the study. The study includes the change of
students’ problem solving performance, attitudes toward problem solving, and mathematics.
The participants were in 9" grade in 2007-2008 academic year, when the study was being
conducted. The 9" grade students had no idea about problem solving when they had come to

the high school.

1.1 Purpose of the Study
The purpose of this study was to investigate the effect of Problem Solving Method on 9"
grade students’ problem solving performance on functions, attitudes toward mathematics and

problem solving.



1.2 Problem of the Study

Main problem of the study was stated as “What is the effect of Problem Solving Method on
9" grade students’ problem solving performance on Functions, attitudes toward mathematics

and problem solving?”
To examine the main problem, three sub-problems were stated:

S1: What is the effect of Problem Solving Method on 9th grade students’ problem solving

performance on Functions?

S2: What is the effect of Problem Solving Method on 9th grade students’ attitudes toward

problem solving?

S3: What is the effect of Problem Solving Method on 9th grade students’ attitudes toward

mathematics?

To examine the main problem, five null hypotheses were stated below. They were tested at

the significance level .05.
To investigate the first sub-problem, following null hypotheses were stated:

Ho 1.1: There is no statistically significant mean difference between the students taught by
Problem Solving Method and those taught by Traditional Method with respect to gained

scores in performance on “understanding the problem” step.

Ho 1.2: There is no statistically significant mean difference between the students taught by
Problem Solving Method and those taught by Traditional Method with respect to gained

scores in performance on “making a plan” step.



Ho 1.3: There is no statistically significant mean difference between the students taught by
Problem Solving Method and those taught by Traditional Method with respect to gained

scores in performance on “carrying out the plan” step.

To investigate the second sub-problem, following null hypothesis was stated:

Hy 2.1: There is no statistically significant mean difference between the students taught by
Problem Solving Method and those taught by Traditional Method with respect to gained

scores in attitude towards problem solving.

To investigate the third sub-problem, following null hypothesis was stated:

Ho 3.1: There is no statistically significant mean difference between the students taught by
Problem Solving Method and those taught by Traditional Method with respect to gained

scores in attitude towards mathematics.

1.3 Definition of Terms

Problem: “A problem is a situation that confronts a person, that requires resolution, and for

which the path to the solution is not immediately known.”(Krulik & Posamentier, 1998, p.1)

Problem refers to a situation which is different from routine exercises and the drilling
questions whose solution procedure is known commonly. When a situation is called as
problem, this situation is required challenge and use of common knowledge. (Krulik &

Rudnick, 1987; MoNE, 2005; Posamentier & Stepelma, 2002; Zeitz, 1999)

Problem Solving: Hunt(1994) describes problem solving like beauty, good art, these things
had common property that we could see them and feel them but we cannot define them.

Problem solving is a challenging and intelligent process to take the person to the exact result.



Problem solving strategies refer to a number of strategies that are used in the process of
solving the problem (Krulik & Rudnick, 1987) such as working backwards, finding a pattern,
adopting a different point of view, solving a simpler, analogous problem, considering
extreme cases, making a drawing, intelligent guessing and testing, accounting for all
possibilities, organizing data, logical reasoning (Krulik & Rudnick, 1987), and deriving an

equation (MoNE, 2005).

Problem Solving Method: It refers to teaching mathematics by using problems and problem
solving strategies. There are four problem solving steps according to Polya (1973):
1.Understanding the problem; 2.Making a plan; 3.Carrying out the plan; 4.Looking back and

extend

Performance on Understanding the Problem: It refers to the score obtained from the

understanding the problem step in Problem Solving Performance Test.

Performance on Making a Plan: It refers to the score obtained from the making a plan step in

Problem Solving Performance Test.

Performance on Carrying out the Plan: It refers to the score obtained from the making a plan

step in Problem Solving Performance Test.

Problem Solving Performance: It refers to the students’ scores when they are solving

problems in Problem Solving Performance Test.

Traditional Method: It refers to a teacher centered teaching method. Traditional Method

required lecture and question-answer parts.

Experimental Group: It refers to a group of students who are taught by Problem Solving

Method.



Attitude: “Your attitude toward something is the way that you think and feel about it”

(Sinclair, 1993, p.81).

Attitude Toward Problem Solving: It refers the scores obtained from Problem Solving

Attitude Scale.
Attitude Toward Mathematics: It refers the scored obtained from Mathematics Attitude Scale.
Control Group: It refers to a group of students who are taught by Traditional Method.

Placement Test: It refers to a test be given to the 9" grade students by the administration to

determine their success at the beginning of the academic year to assign their classes.

Gained score: The score obtained from the difference between student’s pre-test and post-test

Scores.

1.4 Significance of the Study

An objective eye could easily see the place of Turkish Students in the world according to
their success in problem solving. When we look at the results of Trends in International
Mathematics and Science Study (TIMSS) and Programme for International Student
Assessment (PISA), which are assessment systems worldwide, we could see the real place of

Turkish Students over the ones in the world.

According to PISA and TIMSS reports, Turkish Students could not learn problem solving.
The place of Turkish Students in TIMSS shows that Turkish Teachers should think about
teaching in a right way. There were only 1% of Turkish Students in the higher 10% of the
whole in problem solving (MoNE-EARGED, 2003). The place of Turkish Students in PISA
is not different from that of TIMSS. According to PISA 2003, 75% of the Turkish Students

were unsuccessful in the 2nd level of mathematical thinking (MoNE-EARGED, 2005).



In 1999 TIMSS searched 8" grade mathematics achievement . Turkish Students took place in
25th percentile with 65% of the students, and 90th percentile with 1% of the students at
mathematical achievement (MoNE-EARGED, 2003). Moreover, Turkish Students’
mathematics achievement mean is 429, where the international average is 487 in TIMSS
1999. That result shows that Turkish Students were unable to solve mathematical problems

when they are compared to the students from other countries.

There is a similar result for PISA 2003. PISA results showed that about 75% of fifteen-year
old Turkish Students were in 2nd stage or below in Mathematics ability (MoNE-EARGED,
2005). That means Turkish Students could only solve problems which are simple and
knowledge level, because in PISA 2003 there were 6 stages of Problem solvers. If we
compare Turkish Students with the students from other countries, Turkish Students’
percentage of being 5th or 6th stage is very low (MoNE-EARGED, 2005). Moreover,
Turkish Students” mean is 423, where the OECD average is 489. That result shows that
Turkish Students are not good problem solvers. It is easily seen that Turkish Students could
not increase their success in both mathematical problem solving, and mathematics from 1999

to 2003.

It is possible to analyze TIMSS and PISA results together, because in Turkey 8th graders are
generally fourteen or fifteen year-old students. Educational politics and objectives are needed
to be changed with respect to the results explained above. This study focused on the progress

of problem solving performances of the students.

Another aspect of Turkish Students’ problem solving success is University Entrance
Examination in Turkey. UEE results show that Turkish Students’ success in mathematics is

lower than their social-sciences success. Table 1.4.1 shows means and standard deviations of



each Mathematics test of UEE (OSS) from 2003 to 2007 where the mathematics test had 30

items each year.

Table 1.4.1: UEE results for mathematics tests from 2003 to 2007

Year Mean SD

2003 10.1 12.9

2004 7.9 111

2005 7.5 115

2006 8.5 (Matl) 8.4 (Matl)
7.0 (Mat2) 6.6 (Mat2)

2007 8.6 (Matl) 9.1(Mat1)
6.5 (Mat2) 7.9 (Mat2)

As it could be seen in Table 1.4.1, means of the mathematics tests were in 6.5-10.5 scale over
30 items. The mean scores of the UEE were in decreasing trend in 2004 and 2005 because of
the change in concept of mathematics items, number of problems had been increased in
mathematics test from 2004. After 2005, the university entrance system had been changed
and two different tests were used to test the students’ mathematics success. First test included
basic mathematics limited 9" grade curriculum and second test included higher grades
mathematics items with real life problems. Those results showed that Turkish Students’
success in mathematics decreased according to the percentage of problems over other items

of the mathematics test.

Knowing mathematics includes understanding specific concepts and procedures as well as the
process of doing mathematics (NCTM, 1991). In the Turkish high school mathematics
curriculum, it was mentioned that global changes required some research studies on the

education. These research studies defined a new vision of mathematics education. The



students’ abilities on thinking critically and creatively, modeling, problem solving, etc were
some of the changes in the new vision of the mathematics curriculum (MoNE, 2005).
Another important thing in the new curriculum was to adopt the students for real life. The
way to getting used to real life, one of the good ways was expressed as learning problem
solving in the (MoNE, 2005). It should be asked how to increase students’ performance in
problem solving. Answer of this question was the main point of the studies in Turkey (e.g.
Kandemir, 2006; Kayan, 2007; Kertil, 2008; Kog, 1998; Ozkaya, 2002; Yavuz, 2006; Yildiz,
2008; Yilmaz, 2007). These studies included different methods of mathematics teaching and
different subjects of mathematics and they were applied to different kinds of participants.
Kog (1998) did his research on 7" grade students’ problem solving performance. Ozkaya
(2002) studied high school students’ problem solving performance on geometry. Yavuz
(2006) studied the progress on the 9" grade students’ affective domain and achievement after
teaching problem solving. Yildiz (2008) searched the effect of teaching mathematics through
problem solving steps in 6™ grade. Kayan (2007) and Kertil (2008) studied on teachers’
beliefs on problem solving. They noticed the importance of the teachers’ ideas about the

teaching method they use.

As it could be seen above, problem solving was point of origin a lot of studies. However the
studies were generally based on elementary school students (e.g. Kog, 1998; Ozsoy, 2007;
Yildiz, 2008), the 9" grade students’ problem solving performances had been searched by
some researchers (e.g.Yavuz, 2006). Similar to Akman’s study (2005), this one was applied
to 9" grade students when they were taught the subject “functions” whereas Problem Solving
Method was chosen as the teaching method. Participants of this study were 9" grade students.
The ninth grade students’ problem solving performances, attitudes toward problem solving

and mathematics were examined in this study.



CHAPTER 2

LITERATURE REVIEW

In this chapter there is review of literature related with this study.

2.1 Problem Solving Method

There is related literature to identify some important terms of this study problem, problem

solving and Problem Solving Method.

2.1.1 Problem

Krulik and Posamentier (1998) defined problem as “a situation that confronts a person, that
requires resolution, and for which the path to the solution is not immediately known” (p.1).
This definition shows that if a situation is called a “problem” there should be a challenge to
solve it. If the solution is known, there would not be any “problem”. A student must think

and find the relations between the subjects and methods to solve a problem.

According to Zeitz’s (1999) words about the difference between exercise and problem, the
following could be said: An exercise is a question which can be solved immediately. When
solving an exercise, a person does not need applying specific techniques or puzzling out
choosing techniques to use. On the other hand, a problem requires thinking skills and
resourcefulness before the right approach is found. Supporting Zeitz’s words Sakshaug et al.
(2002) expressed that a specific type of problem must be used once. If a problem is used
more than one, it becomes an exercise. He mentioned that the opposite statement is possible
also. A question, which requires challenge and usage of knowledge which are recently
learned, could be a problem if the students meet that for the first time. It should be mentioned

that problems which are used in this study were like explained above. They were questions

10



related with “functions” and required challenge and thinking skills and usage of special

techniques. These problems were new for the students.

After explaining the “problem” with its importance and meaning in this study, the
explanation of “problem solving” takes place. However problem solving seems to be required

problem itself, problem should be understood before problem solving is mentioned.

2.1.2 Problem Solving

National Council of Teachers of Mathematics (NCTM) explains problem solving as cope a
situation which is first seen at that time and does not have immediate answer (NCTM, 2000).
Also Turkish Ministry of Education expresses problem solving in the high school
mathematics curriculum. It is stated that problem solving is not a specific subject or
algorithm of solving a problem; it has to be defined as a process of finding the solution to a

problem by using challenge (MoNE, 2005).

Ozkaya (2002) states that, problem solving is considered as a function of transferring tasks
that were previously learned. A person should know the subject well if he wants to solve a
problem related to that subject. However she mentions that students tend to do the same or
similar things to solve problems. That is not actually problem solving. Teachers generally
choose to do the repetition of strategies for problem solving by huge number of examples.
Holton (1994) did not think that way. He suggested the teachers to let their students to learn
various techniques of problem solving, not the problem itself. In this way students could use
the techniques by themselves. Indeed Hammorui (2003) found out that mathematics teachers

were not good problem solvers, especially for transformational problems.

Students must be motivated by the teacher, because NCTM (1998) says that students are not

able to be successful problem solvers without teacher’s help. A teacher has to guide his

11



students to do problem solving activities. But Krulik & Rudnick (1987) suggested that the
students must attend the problem solving process. They advised using interesting problems
for the students to encourage them to solve the problems. To help or guide the students is not
to do all the process for them. It should be remembered that problem solving is a process and

students should know this process and do it by them.

Bourne and Dominowski (1994) analyzed Dewey’s problem solving steps. There were five
steps of Dewey for problem solving according to the study:

1. Understanding the difficulty of the problem

2. Location and definition of the problem

3. Formulation of alternative solutions

4. Choosing the most appropriate way to find the solution

5. Testing the possibility of the solution that was chosen

Bourne and Dominowski mentioned that Dewey was not interested in the result. He was
curious about whether the way of the solution was useful for the problem.

Although there were many research on problem solving steps, there were some differences
between the steps that were used (Polya, 1973, Schoenfeld,1983, Garofalo&Lester, 1985).
Armour-Thomas and Artzt (1992) studied on heuristics of Polya, Schoenfeld and Garofalo
and Lester. After analyzing these heuristics, they decide to use a heuristic which has many
steps inside. They suggested using as many Problem Solving Methods as possible for novice
problem solvers.

The number of the steps changes in each study, but the point of the origin was the study of
Polya (1973). Polya stated the problem solving steps in his famous book “How to Solve it”
and he was determined mathematical discovery on understanding, learning, and teaching

problem solving in each press of his book.
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Polya (1973) in his famous book “How to Solve It” states that the best way to help a student
when solving a problem is to ask him the same questions like “What is unknown?” or “Could
you restate the problem?”. They were then generalized by Polya and were defined as the four

phases of problem solving.

1. Understanding the problem: This is restating the problem, on which we decide the
unknown, given data or considering the condition. Polya states that it is meaningless to try to

solve a problem without understanding it.

2. Making a plan: This phase is recollecting the previously learned knowledge and deciding

on which calculations computations will be used.

3. Carrying out the plan: This step is implementing the plan formerly devised. The plan is a
general outline, therefore, in this step; the details of the problem have to be examined

carefully.

4. Looking back and extend: This is reconsidering the result and the path that led to it in order

to consolidate the knowledge and generalize it to develop an ability to solve problems.

However Polya (1973) mentioned looking back and extend, this study did not cover this step
of problem solving to avoid injustice between experimental and control group of the study.
Looking back and extend step was included by the experimental groups lesson plans.
Looking back step was used as controlling step, and students controlled their results
arithmetically and logically for this step. Extension part of the step was done as a brain
storming activity after each problem in experimental group. Extension was very different
from problem posing. While doing extension, students tried to redesign the problem they had

just been solved.
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Other than problem solving steps, there are 11 strategies to solve a problem. Problem Solving

strategies are listed below.

1. Working backwards: This strategy is solving a problem from the last step to the

beginning(Krulik & Rudnick, 1987).

Example problem related to the strateqy:

“Candis has an 11-liter can and a 5-liter can. How can she measure out exactly 7 liters of

water?” (Krulik & Posamentier, 1998, p.20)

2. Finding a pattern: This strategy requires analyzing the given numbers or knowledge and

looking for a pattern of them (Krulik & Rudnick, 1987).

Example problem related to the strateqy:

“In a room with 10 people, everyone shakes hands with everybody else exactly once. How

many hand-shakes are there?” (Krulik & Posamentier, 1998, p.10)

3. Adopting a different point of view: This strategy is about the problems which cannot be

solved by the way that be seen easily (Krulik & Rudnick, 1987).

Example problem related to the strateqy:

“Find the value of (x+y) if, 123x+321y=345 , 321x+123y=543 .” (Krulik & Posamentier,

1998, p.81)

4. Solving a simpler, analogous problem: This strategy requires finding solution with the

solution of a similar but simpler problem (Krulik & Rudnick, 1987).
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Example problem related to the strateqy:

“Given 19 consecutive integers that sum to 95, what is the 10" of these numbers.” (Krulik &

Posamentier, 1998, p.111)

5. Considering extreme cases: This strategy is about checking out the extreme values of given

problem(Krulik & Rudnick, 1987).

Example problem related to the strateqy:

“Find the missing digits in the seven-digit number 1,2, 6 so that the number itself is
equal to the product of three consecutive numbers. What are those three numbers?” (Krulik &

Posamentier, 1998, p.129)

6. Making a drawing: This strategy requires using charts, schemes, tables, illustrations etc. to

solve the problem (Krulik & Rudnick, 1987).

Example problem related to the strateqy:

“Among 40 Girl Scouts in one division at Camp Ellwood,14 fell into the lake, 13 came down
with poison ivy, and 16 were lost on the orientation hike. Three of these had poison ivy and
fell into the lake. Five of them fell into the lake and got lost. Two of them experienced all
three mishaps. How many of the Girl Scouts in this division escaped with none of these

mishaps?” (Krulik & Posamentier, 1998, p.141)

7. Intelligent guessing and testing:This strategy requires guessing the solution or the exact
value that is asked in the problem and testing that if it is correct or not (Krulik & Rudnick,

1987).
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Example problem related to the strateqy:

“Two positive integers differ by 5. If their square roots are added, the sum is also 5. What are

the two integers?” (Krulik & Posamentier, 1998, p.183)

8. Accounting for all possibilities: This strategy is about scanning all the possibilities of the

problem situation (Krulik & Rudnick, 1987).

Example problem related to the strateqy:

“A digit is inserted between the digits of a two-digit perfect square number, to form another
perfect square. Find the three-digit squares formed in this way.” (Krulik & Posamentier,

1998, p.201)

9. Organizing data: This strategy requires to organize all the given values or knowledge to

solve the problem (Krulik & Rudnick, 1987).

Example problem related to the strateqy:

“Find the value of the expression 20-19+18-17+16-15+14-13+12-11” (Krulik &

Posamentier, 1998, p.221)

10. Logical reasoning: This strategy requires analyzing the relation of the given values or

knowledge and asked ones in the problem (Krulik & Rudnick, 1987).

Example problem related to the strateqy:

“When a certain integer is divided by 15, the reminder is 7. Find the sum of the reminders if

we divide the same integer by 3 and then by 5.” (Krulik & Posamentier, 1998, p.231)

11. Deriving an equation for the problem: This strategy requires using the suitable equation

to find the solution for the problem (MoNE, 2005).
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Example problem related to the strateqy:

“Two children were taking their tropical fish to a school pet show. Emily said to Sarah,
“Give me one of your fish and I’ll have exactly as many as you have.” They walked a little
bit further and Sarah said to Emily, “Give me one of your fish and I’ll have twice as many as

you have.” How many fish does each child have?” (Krulik & Posamentier, 1998, p.177)

2.1.3 Problem Solving Method

If a student knows the way to solve a problem, he could use this way any time. Snelbecker
(1974) told that learning the heuristics and working strategies for making future discoveries
are some advantages of discovery method. It is learned to be successful. It could be said as a
benefit of Snelbecker’s words, solving a problem makes a person happy, confident and smart.

Problem solving has its own power to make a person feel smart and confident.

Success must be earned with one’s own effort not just “given” (Krulik & Rudnick, 1987).
Knowing problem solving procedure increases the possibility to solve any problem. This
supports self confidence. Students think that solving a challenging problem is more
interesting than the one that is routine (Posamentier & Stepelma, 2002). Every person wants
to be smart. If a person knows how to solve a problem, he thinks he is smart. This is the way

to have the ability to solve real life problems also (TD, 1974).

The teachers’ goals could be

1. Develop abilities to think and solve problems

2. Develop abilities to connect and integrate experience (Polya, 1973).

“Problem solving can be the vehicle used to introduce our students to the beauty that is

inherent in mathematics, but it can also be the unifying tread that ties their mathematics
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experiences together into a meaningful whole. One immediate goal is to have our students
become familiar with numerous problem solving strategies and to practice using them”

(Krulik & Posamentier, 1978, p.2) .

To make students familiar with problem solving, while teaching problem solving, the teacher
should first present organized series of steps to follow to the students (North, 1992). This
should be in a well organized plan. In their book, Krulik and Rudnick (1987) advised the
instructors to begin teaching problem solving process with relatively simple problems so as to

ensure reasonable degree of success.

It was thought that, students have to attend the instruction. If a student refuses to even
attempt to solve a problem, there can be no problem solving activity. It is mentioned in the
same book of Krulik and Rudnick (1987). Hence the teacher has to make his activities
enjoyable and real life-related. As mentioned earlier, if students think that the activity is

interesting, they attend the problem solving process naturally.

Students should solve as many problems as they could, by themselves. Thus, according to
NCTM (1991), real problem solving procedures are not learned and are not conducted. That
means students could not know the solution of a problem. If they could know the way, there
is not any “problem”. Students should know how to solve a problem not just finding the
solution. Knowing how to solve a problem is ability to use problem solving steps and
strategies in an appropriate situation. In NCTM Standards 2000, it is mentioned that all
students should be enable to apply and adopt a variety of appropriate strategies to solve
problems (NCTM, 2000). Holton (1994) gave an advice to the teacher to let the students learn
various techniques of problem solving. In this way, he mentioned, students could use the

techniques by themselves. This statement shows that students should know all the process of
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the problem solving, where this process includes four steps of Polya (1973), mentioned for

problem solving, and problem solving strategies well.

Teaching problem solving is one of the important objectives of mathematics education at any
level of the secondary grades (Ozkaya, 2002). In fact, in mathematics curriculum, both in
Turkey and other countries, there are objectives about problem solving (NCTM, 1989; TD,
1974). In Turkish elementary school mathematics curriculum it is mentioned that students use
problem solving strategies when they are solving mathematical problems as one of the
Turkish national education objectives (MoNE, 2005). In high school mathematics curriculum
problem solving is an important situation also. There are problem solving strategies
mentioned Turkish high school mathematics curriculum more detailed than elementary and

middle school mathematics curriculum does (MoNE, 2005).

On the other hand, Olowa (2009) compared problem solving approach with subject matter
approach in science education in secondary school. This study shows that Problem Solving
Method is more effective than subject matter. In this condition, Olowa recommends that

Problem Solving Method should be used by larger amount of teachers.

Yavuz (2006) studied the effect of Problem Solving Method on 9" grade students’ affective
domains and mathematics achievement. He found that using the Problem Solving Method
changed the students’ attitudes toward mathematics in Anatolian high schools. Although
there was a difference between students’ mathematics attitudes, there was not any change in

students’ mathematics achievement.

Besides, Kertil (2008) searched the teachers’ ability on mathematical problem solving. He
found out that teachers were not capable to integrate their mathematical knowledge into the
real life situations/problems. The study was different from other studies the reason was not

only the participants also the problems that were used in the study. There were used real life
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problems and some of them had no specific answer. Kertil could increase the teachers’
mathematics problem solving abilities; even the difference was very low. He expressed that
only three-week mathematics modeling made that difference. He also mentioned that the
teachers should be trained with Problem Solving Method to be qualified teachers. It could be
helpful to remind the idea of Polya (1973) about teachers. He thinks that if a teacher could

not have the ability to do what he teaches, he could not be successful in teaching it.

Moreover Kandemir (2006) examined that there was a strong correlation between ability to
problem solving and bias or attitudes toward problem solving. He studied with prospective
mathematics teachers and found out that learning creativity techniques increased the
prospective teachers’ abilities on problem solving. Creativity techniques motivated the

participants, as a result, their attitude toward problem solving increased too.

7" grade students’ Problem Solving Performance was studied by Kog (1998). He stated affect
of Problem Solving Method in the achievement of different steps of Polya’s for problem
solving. He found out that teaching by Problem Solving Method has positive effect regarding
the Traditional Method under making a plan and carrying out the plan step. Different from
Kog, 10" grade students’ Problem Solving Performance and attitudes toward Geometry was
studied by Ozkaya (2002). That study showed that 10th grade students’ Geometry
achievement and attitudes toward geometry has increased who were taught by Problem

Solving Method.

Another way to improve problem solving skills is “problem posing” which means
constructing a new problem (English, 1997; Lavy & Bershadsky, 2003). Dickerson (1999)
found out that middle school students liked problem posing and problem posing helped them
to increase their mathematics success. Dickerson thinks that problem posing is a supportive

activity to the mathematical knowledge; however some teachers thought that it took too much
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time. But Owens (1999) claimed that problem posing was a serious process and it could not
be expected to increase mathematics achievement and attitude toward mathematics in a short
term. On the other hand Grundmeier (2003) found out that prospective teachers wanted but
also needed to be problem posers. Problem posing is one of the important parts of
mathematics education, but it is a wide method. In the present study, according to the results
of the studies, 4" step of Polya’s problem solving steps was included the extension, which
was a part of problem posing. This study does not include problem posing, because of its
nature. Problem posing is not a part of problem solving in order that searching problem

posing in this short-term study could not be appropriate.

2.3 Attitudes Toward Mathematical Problem Solving

“Children who enjoy solving problems and feel satisfaction or pleasure at conquering a
perplexing problem are much more likely to persevere, make second and third attempts, and
even search out new problems. Negatively attitudes have just the opposite effect” (Van de
Walle, 2007, p.58). It could be seen the importance of the attitude from these words.
Analyzing the place of attitude in literature can be useful. There are some resources on

attitude toward Mathematics and Problem Solving shown below.

Resources showed that there is a strong relationship between students’ success in
mathematics and the students’ attitudes toward mathematics (Akman, 2005; Hanley, 1995;
Kandemir, 2006; Kog, 1998; Mayo, 1994; McLoad, 1989; Ozkaya, 2002). Although the
samples of the studies changed, the results were the similar way. Nevertheless there are
studies which opposed the correlation between the success and the attitude toward

mathematics (eg.Yavuz, 2006; Yilmaz, 2007) .

Many mathematics teachers take seminars, extra courses, work-shops to learn how to

increase the students’ success. Teachers tend to teach mathematics to their students
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effectively (Kayan, 2007). Belief of ability to do is related with the ability to do (Mayo,
1994). There is a strong relation between attitude and success in mathematical problem

solving (McLoad, 1989).

As mentioned above, teachers should increase the students’ attitude toward mathematics to
increase their success. Teachers observe their classes and practice good and bad situations
while the teaching-learning process is running. The whole search focuses on one base, how to
encourage the students to learn mathematics by. It is needed to affirming and supporting full
participation and continuous study of mathematics by all students. NCTM Standards (NCTM,
2000) show that an instructor should plan the process of teaching mathematics by supporting
the lesson with use of variety of tools like computers, calculators, pictures and pictorial
models, manipulatives, etc and be creative to make environments to encourage students and

teacher during the process of mathematics teaching-learning.

Blount and Klausmeier (1968) said that in their book Teaching in Secondary School, under
the subtitle Using audio-visual materials that visuals are important to make the lesson
interesting. They expressed that using interesting and challenging materials, starting lesson
with relatively easy activities to make activities interesting for the students, under the subtitle

Improving Work and Study Methods.

Yildiz (2008) interpreted new high school Mathematics curriculum which has been carried
out since 2005 as it supports different teaching methods in high school. According to him,

using different teaching methods increases the students’ attitude toward mathematics.

Akman (2005) mentioned that attitude toward mathematics and mathematics success has a
positive correlation. Ozkaya (2002) also found a significant correlation between problem

solving and attitude toward problem solving.
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Charles et al.(1987) identified the reasons for teaching problem solving in a detailed way.

According to them, the goals of teaching problem solving are:

1. To develop students’ thinking skills

2. To develop students’ abilities to select and use problem solving strategies.
3. To develop helpful attitudes and beliefs about problem solving

4. To develop students’ abilities to use related knowledge.

5. To develop students’ abilities to monitor and evaluate their thinking and progress while

solving problems.
6. To develop students’ abilities in cooperative learning situations.
7. To develop students’ abilities to find correct answers to a variety of types of problems

But in real life, mathematics is not learned that way. Mathematics teachers usually teach as
they learned: because their experience of learning mathematics has a powerful effect on their
choice of own teaching style (Ozkaya, 2002). She also pointed that students tend to use the
problem solving strategy which they learned before, in class or somewhere else. As a result,

students have to be encouraged to do problem solving by their teacher.

Rips (1994) studied on psychological basis of problem solving. There was a conclusion that
Rips admitted that everybody cannot learn problem solving. Rips advices that the instructors
to spend their time to motivate their students (novice problem solvers) to learn problem

solving, because most of the people need high motivation to solve problems.

In Thailand, Nuangchalerm et al (2009) searched the factors which affect the problem solving

abilities of 6™ grade students. They observed that teachers’ behaviors, students’ self efficacy,
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and students’ attitudes have significant effect on students’ problem solving ability. Students’
problem solving achievement mostly depends on their, and even their teachers’ attitudes

toward the problem solving.

As a summary, there are studies on mathematics achievement, problem solving performance,
attitudes and beliefs on mathematics and/or problem solving. Some studies expressed
different teaching methods were useful in mathematics education; some are expressed
Problem Solving Method in detail. Problem Solving Method had different effects on different
kinds of participants, and under different titles of mathematics. In general, studies showed
that, teachers’ beliefs on problem solving were positive. Some of the studies mentioned that
teachers took an important role in education. That means, if teachers tend to use a teaching
method, that method causes the mathematics success. In this study Problem Solving Method
was searched. The students’ improvement in problem solving performance observed
according to the treatment which is based on problem solving. Attitudes toward mathematics
and problem solving were other important parts of the present study. The change on attitudes

towards mathematics and problem solving searched before and after the treatment.
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CHAPTER 3

METHODOLOGY

In this chapter, research design of the study, main and sub-problems, hypotheses, variables,
population and sampling, measuring instruments, procedure, analysis of data, and

assumptions and limitations parts are included.

3.1 Research Design of the Study

The purpose of the study was to investigate the effect of Problem Solving Method on 9"
grade students’ problem solving performance on Functions, attitudes toward mathematics and
problem solving. In this study a pre-test - post-test control group design (Fraenkel &

Wallen,1996) was used as outlined in Table 3.1.

Table 3. 1.1. Research design of the study

Group Pre-tests Treatment Post tests
PT
PSAS PSM PSAS
EG MAS MAS
PSPT PSPT
PSPO
PT
CG PSAS ™ PSAS
MAS MAS
PSPT PSPT

In Table 3.1, the abbreviations have the following meaning: EG represents Experimental
Group, which received instruction with the “Problem Solving Method” (PSM); CG represents

the Control Group, which received instruction with the “Traditional Method” (TM).
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The measuring instruments in Table 3.1 are the following. The Placement Test (PT), Problem
Solving Attitude Scale (PSAS), Mathematics Attitude Scale (MAS) and Problem Solving
Performance Test (PSPT) were administered as pre-tests and as post-tests. Problem Solving

Performance Observation (PSPO) was applied during the study.

During the study five different measuring instruments were administered. At the beginning of
the study PSPT, ATPS and MAS were used to measure the equivalence of the treatment
groups with respect to problem solving and attitudes toward problem solving and
mathematics. These three tests and scales were applied again at the end of the study.
Experimental group students took PSPO to identify the students’ thinking process while they

were solving the problems.

3.2 Variables

The dependent variables of the study can be considered as

Students’ scores in Placement Test

e Students’ gained scores in Problem Solving Performance Test considering
“understanding the problem” step

e Students’ gained scores in Problem Solving Performance Test considering “making
a plan” step

e Students’ gained scores in Problem Solving Performance Test considering “carrying
out the plan” step

e Students’ gained scores in Problem Solving Attitude Scale

Student’s gained scores in Mathematics Attitude Scale

Independent variable of the study is treatment in experimental group and control group.
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3.3 Participants of the study
The study was consisted of 9™ grade students in a private school in Ankara in 2007-2008
academic year. Subjects were determined by using convenient sampling. There were 67

students. While there were 33 students in experimental group, 34 students were in control

group.

3.4 Measuring Instruments

As it was stated at the beginning of this chapter, two different scales and two tests were used

for data collection:

°  Placement Test (PT)
°  Problem Solving Performance Test (PSPT)
°  Problem Solving Attitude Scale (PSAS)

° Mathematics Attitude Scale (MAS)

3.4.1 Placement Test

This test was prepared by the mathematics teachers in the high school where the study took
place. There were 30 items which were divided as 7 geometry questions, 3 word problems, 1
probability question, 5 algebra questions, 4 arithmetic questions. The test was prepared with
respect to secondary school mathematics curriculum and applied to the 9" graders in 2007-
2008 academic year, when the number of the students was 67. Placement tests alpha value in

the school is .812.

Placement Test was used to deal the students into the classes equally. That means, the
directory of the school wanted to make each class’s success equal or very close each other.

The placement test was prepared by the mathematics department of the high school according
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to the primary and secondary school mathematics curriculum and applied to the students at

the beginning of the academic year.

3.4.2 Problem Solving Performance Test

This test was designed by the researcher to examine students’ ability to do problem solving
on “Functions”. The test consisted of ten open ended questions (see Appendix A) that could
be seen clearly what the students’ thinking skills from the answers. The questions were
designed as real life situations and motivated the students to solve them. However the items
required knowledge of the subject “functions”, some of the students tried to solve these

problems in their own way.

It was decided to understand the students’ problem solving performance when preparing the
test. Because of that the test was designed as open ended. These open-ended items gave the
chance of understanding the students’ decisions, strategies and methods, when they were

solving each problem.

The problem solving performance test did focused on the students’ use of problem solving
steps and strategies it did not include the looking back and extend step of problem solving;
because the 9™ grade students in 2007-2008 academic year had no idea about problem
solving. That was decided that if the test included the looking back and extension step, it
would be unfair for the control group students. Experimental group students got used to
control/check their solutions after they applied the carrying out the plan step. There were
some studies, for example; Posters, work groups,... etc., were done to express the importance

the looking back step of the problem solving.

Three items of the test (5", 9™ and 10™ items) were adopted from the book The Language of

Functions and Graphs (Swan, 1985). These items were adapted to 9th grade curriculum. All
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the problems which are designed by the researcher were used last five years to the 9th

graders. It could be said that these problems had been tested before the study.

Problem Solving Performance Test was developed by the researcher; the reliability study was
accomplished in SPSS for each item separately after pilot study is done. All the items in the
test were checked by two of the 11th grade students of the researcher and two of her
colleagues. Rubric of PSPT (see Appendix B) was prepared by the researcher also. The
maximum scores of understanding, making a plan and carrying out a plan were 60, 60 and

105 respectively

There are some examples of the items of PSPT:

Item1: Difference of a plant’s length is defined with the given statements:

a) At the beginning, length of the plant was 15cm.

b) This plant grows 7cm each year.

According to these statements, find the length of the plant 25 years after planting it.

Explain your answer with your mathematical knowledge.

Item 3: Beril walks to school in 30 minutes, runs to school in 15 minutes. If the distance

of the Beril’s house and school is 450m, find the walking velocity of Beril.

Item 10: A factory cafeteria contains a vending machine which sells drinks.

On a typical day:

* The machine starts half-full.

* No drinks are sold before 9am or after Spm.
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* Drinks are sold at a slow rate throughout the day, except during the morning and lunch

breaks (10.30-11 am and 1-2 pm) when there is greater demand.

* The machine is filled up just before the lunch break. (It takes about 10 minutes to fill).

* Sketch a graph to show how the number of drinks in the machine might vary from 8am to

6pm.

The content validity of the test was examined by the mathematics teacher and expert. Inter-
rater reliability study was done with 54 students of the pilot study. The answers were read by
researcher and one of her colleagues by using the rubric which was prepared by the
researcher. Correlations between these two teachers’ marks for each question and steps of the
questions’ problem solving steps were analyzed. Inter-rater reliability for each stage was
calculated by using Pearson-product moment correlation coefficient. Correlation of
researcher’s marks and her colleague’s marks of total scores was .919. On the other hand it
was important to analyze the correlations between these two teachers’ marks with respect to
problem solving steps. Correlation of researcher’s marks and her colleague’s marks of total
scores in understanding step was .875, making a plan step was .884, carrying out the plan

step was .912.

3.4.3 Problem Solving Attitude Scale

This scale includes 39 items to identify the students’ attitudes toward Problem Solving (see
Appendix C). This scale was developed by Ozkaya (2002). PSAS was designed to collect
self-assessment data from students about their performance, attitude, or experience in
problem solving. The scale was in Turkish. The items in the scale were formed as 24
positively worded and 15 negatively worded items. The test was a 5-point likert-type scale

Strongly Agree, Agree, Undecided, Disagree, and Strongly Disagree. Positively worded items
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were coded starting from Strongly agree as 5 to Strongly disagree as 1. Negatively worded
items were coded as from 1 to 5. The reliability coefficient was found .91 in the pilot study
by Ozkaya (2002). In the present reliability it was found .951. The range of total scores of

The PSAS was 39 and 225.

3.4.4 Mathematics Attitude Scale

Mathematics Attitude Scale (MAS) was developed by Askar (1986) (see Appendix D). The
scale was in Turkish. It consisted of 10 positively worded and 10 negatively worded items
about attitude toward mathematics. They were in 5-point likert-type scale: Strongly agree,
agree, undecided, disagree, strongly disagree. Positively worded items were coded starting
from Strongly agree as 5 to Strongly disagree as 1. Negatively worded items were coded as
from 1 to 5. In Agskar’s (1986) study the results of Principal Component Analysis supported
that MAS was one-dimensional. In the same study, its alpha reliability coefficient was found
as .96. In the present study its alpha reliability coefficient was found .955. The range of total

scores of the MAS is between 20 and 100 in this study.

3.5 Treatment

Treatment started with pilot study in the second semester of 2006-2007 academic year with
9" grade students in a private school in Ankara. After the pilot study, main study took place

in the first semester of 2007-2008 academic year with 9" grade students of the same school.

3.5.1 Pilot Study

Pilot study was done in the second period of 2006-2007 academic year with the 9™ grade
students in the school where the main study would be done. This pilot study changed the way
of the main study from the first thought direction. During the pilot study, the researcher
taught all 11 Problem Solving Methods and problem solving steps. While the pilot study was

being done, the subject was “absolute value”, as curriculum refers. Pilot study was done with
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example problems for the problem solving instruction sheet which had been prepared by the
researcher. After the pilot study, the students’ reactions were analyzed and the main study

took its shape.

At first, a group of handouts that examined including the problem solving strategies and
problem solving steps in a detailed way. These handouts were prepared by the researcher. At
the beginning of the handout, the definition of Polya’s problem solving steps took place after
that there were problem solving strategies with example problems that could be easily solved
with the related strategy. Most of the problems in the handout had been translated and
adopted from the book Problem Solving Strategies for Efficient and Elegant Solutions
(Krulik & Posamentier,1998). After the problems for each strategy, there were several
problems on absolute value, the subject of that time of the year. These absolute value

problems were designed by the researcher.

While the pilot study was running, it was observed that students who learned the steps of
problem solving could easily solve the problems related with absolute value. That result gave
the courage to do the main study while a subject, which is known as hard to learn and teach,
was being discussed. According to that discussion, the main study was able to be done in
several subjects of 9" grade such as “relations” or “functions” in the first period of the
academic year or “absolute value” or “word problems” in the second period of the academic

year.

When the handouts were studied in the class, the students told their decisions about both the
handouts and the pilot study. During the pilot study, most of the students thought that the
problems which they studied were useless for them and the process of solving a problem took
a long time and strategies of solving problems were too many. These observations helped the

researcher make the decision that, in the main study there could have been some real life
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problems and other problems could have been chosen subject related and could be solved if
problem solving steps and strategies were known well. The pilot study helped the researcher
to make decisions about the preparation of the main study. The results of the pilot study are

listed below:

* The strategies should be discussed at the beginning of the academic year.
« The problems should be interesting for the 9" grade students.

* The problems should be as realistic as possible.

* Each strategy should be discussed in one or two problems instead of solving two problems

for the strategy and two problems for related subject separately.
* The students should be more motivated to use the strategies in the class.
* The students should feel that they need the strategies to solve any problem.

Main study was prepared after the discussion of the pilot study. According to the decisions
explained below, main study was decided to be done in the first semester of the year, and
“functions” was chosen as the subject of the problems, because functions was one of the most
difficult subjects for 9" grade students in every academic year. Handouts, and lesson plans
had been prepared at the beginning of the first period of the 2007-2008 academic year.
Problem solving strategies were taught one by one and one example problem for related
strategy came after, then, function problems related with that strategy took place for each
strategy. The students had to use that strategy when they were solving function problems, if it

was possible for that strategy and “functions”.
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3.5.2 Main Study

The study was done in the first semester of 2007-2008 academic year. It took 21 lessons with
both experimental and control groups. The subject “functions” was chosen for the study
because of the difficulty of the subject for 9" graders and there weren’t many ways to teach
“functions” properly, this study was a hope for teaching “functions” in an enjoyable way.
Every academic year, teachers of the high school where this study was done, feel bad when
they think of the students’ reactions while they are teaching “functions”. Almost no student in
9" grade feels that he is successful in “functions”. These decisions came from researchers’
informal observations from her colleagues and her six-year school experience as 9th grade

Mathematics teacher at a private school, where both pilot and main study were done.

The study was decided to be done in a private school because the researcher teaches
mathematics in that school. The time of the study was chosen as the first semester of 2007-
2008 academic year because it was decided, after the pilot study, that problem solving steps
and strategies had to be given at the beginning of the year. The students of the experimental

group were chosen as the students of the researcher.

At the beginning of the school year the students were not known well by either researcher or
directory of the school as a result of being new students of a high school. Groups of 9th grade
were distributed to the teachers by the directory of the school. Experimental group and
control group students were stated according to their classes. It could be said that the sample

of the study was convenient.

In every academic year there was an examination to set the stage for making different groups’
success equal to each other. According to that examination, all the groups were defined in the

school at the beginning of the school year. This exam was called Placement Test (PT). After

34



PT 9" grade classes were formed. These four classes’ means were equal or close to each

other in PT.

There were 67 ninth grade students in the school in 2007-2008 academic year. Although there
were four 9™ grade groups in the school, these four groups were divided into two. Two
groups were experimental group and other two groups were control group. Before the main
study started, the students in both experimental group and control group were informed that
they were in a research. So if they did not want to be in the research they should have said at
the beginning. Every student approved to be in this study. The experimental group was taught
by the researcher. Control group was taught by two other mathematics teachers of the school.
Control group consisted of two different classes each was being taught by their own
mathematics teacher. Some random lessons were recorded by video camera, four lesson from
the control group and four lessons from the experimental group, on the same subject, and
these videos were watched by all five teachers of the mathematics department of the school
where the study was done. It was important to record the same subject from both
experimental and control group. So recording times were chosen carefully, there were same
subjects that were taught both experimental and control group. The mathematics teachers
who watched the videos used an observation form (in Appendix G) to determine whether
Problem Solving Method used in experimental group and Traditional Method in control

group or not.

This procedure was done to help the researcher to control whether the methods given to
experimental group and control group were different from each other, experimental group
should have been taught by Problem Solving Method and control group should have been
taught by Traditional Method. These videos were watched by five mathematics teachers. The

researcher asked their opinion about the teaching methods which were used (either
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Traditional Method or the Problem Solving Method) in the control group and the
experimental group. After watching these videos these teachers made the decision that

Problem Solving Method was used only in the experimental group.

The observation form (see Appendix G for the original form) was used to clarify whether
there were used Problem Solving Method or not. Teachers filled different forms for different
lessons. There are questions and teachers’ distribution of answers for experimental group and
control group in Table 3.5.2. Number of the answers the teachers gave for each group is
shown in the table. Teachers filled out the form as a check list. Every lesson was watched in
the mathematics department and every item was discussed for each lesson. It is very
important to express that, every mathematics teacher in the department was mostly in
concurrence with each other. When their answers were not parallel, they determined the
answer what they should give. After taking all the answers, researcher added all the answers
up and wrote the number of checks. Table 3.5.2 was constructed as written above. As an
example, for 9" item “teacher told the relationship between real life and subject” there were 2
‘yes’ and 2 ‘no’ answers for control group and 3 ‘yes’ and 1 ‘no’ for experimental group.
That means, control group teacher told the relationship between real life and subject in 2 of

the control group lessons.
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Table 3.5.2.1 The distribution of the mathematics teachers’ answers to the observation
form

Control Group Experimental Group

Questions Yes No Yes No
1. Teacher used warm up at the beginning of the lesson. 3 1 3 1
2. Teacher gave opportunity to the students in the lesson. 3 1 4 0
3. Problems were used in the lesson. 1 3 4 0
4. Problem solving steps were used while solving the problems. 0 4 4 0
5. Students were encouraged to use problem solving steps when 0 4 4 0

they were solving problems.

6. Students were encouraged to use problem solving strategies 0 4 4 0

while they were solving problems.

7. Students’ decisions were sized up. 3 1 4 0
8. Teacher used real life examples for the subject. 2 2 3 1
9. Teacher told the relationship between real life and subject. 2 2 3 1
10. Teacher made the problems which were used in the lesson 3 1 3 1

interesting for the students.

11. Teacher emphasized which of the questions were problem, 0 4 4 0

which were not
12. Teacher paid attention to almost every student in the class. 4 0 4 0

13. Teacher summarized the lesson at the end. 4 0 3 1

However, lesson plans have usually been prepared by all the teachers who teach the same
level in that school, as an exception, there were no connections between experimental and

control group teachers, by the time of the experiment. These teachers were under control by
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the end of every week to check if they were in the same part of the subject, or close to each
other by the head of the mathematics department. Hence experimental group and control

group were taught functions in the same subject order.

Experimental group was taught “functions” by special organized lesson plans that require all
11 strategies and 4 steps of Problem Solving. There is a part of the hand-outs of the
experimental group in Appendix E. As it could be seen on Appendix E, experimental group
learns the subject theoretically after that, problems took place. Students in experimental
group finds the rules which are learned before the control group solve any problems or
exercises. Experimental group’s lesson plans included same function problems with the
control group’s lesson plans. Although function problems were at the beginning of the new
section in experimental group’s lesson plans, they were after the similar exercises in the
control group’s lesson plans. In other words, experimental group used function problems as
understand and apply Problem Solving Method but control group used them as exercises of
functions. The experimental group students solved the problem at the beginning of the
instruction, after learning the subject theoretically. On the other hand control group students
solved these problems after learning the solving process with drilling exercises. Furthermore
in the experimental group self observation form was used, three times, for students’
awareness to problem solving (see Appendix F). Self observation forms were used in the
experimental group after 5" , 12" | and 25™ problems in the lesson. The students’ answers

showed that students got used to use Problem Solving Method after a number of problems.

The researcher designed four different flash cards to take the students’ attention to four steps

of Polya’s Problem Solving. These materials are shown on Figure 3.5.1.
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Figure 3.5.2.1 Flash cards which were used as symbols of steps of problem solving

Red symbol A (A:Anlama) was defined as understanding the problem.
Yellow symbol P (P:Planlama) was defined as planning the solution.
Green symbol U (U:Uygulama) was defined as carrying out the plan.
Blue symbol K (K:Kontrol) was defined as controlling the solution.

In Figure 3.5.2. it could be easily seen that these flash cards were used to take the students’
attention to the problem solving steps. Every problem was solved with the help of these flash
cards and written on the white board one by one. This method motivated the students to

attend the problem solving process.
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Figure 3.5.2.2 General view of the usage of the flash cards

Figure 3.5.2.3. Understanding and making a plan steps are in use
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Figure 3.5.2.4. Carrying out the plan and looking back and extend steps are in use
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Figure 3.5.2.5. Poster to express the importance of looking back and extension step
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Experimental group instructor used these materials to take students’ attention while they were
solving problems. Instructor motivated the group to solve the problems step by step. Students
did each step of problem solving one by one on the board while others were sitting in their
desks and solving the problem and ready to give the advice to their classmates. There are
examples in Figure 3.5.2, Figure 3.5.3, and Figure 3.5.4. to show how did the experimental

group use the materials which the researcher designed.

Experimental group made a poster to analyze how important the looking back step was. This
poster was formed by the students’ answers to the problems in mini exams. Some of the
students controlled their solution and some of them did not. Number of the students who
controlled the solution was smaller than the number of the students who did not. Every
student who controlled the solution was successful on that problem, however the students
who has solved the problem in a wrong way or found a meaningless result were in the group
which included by the students who did not controlled the solution. After this poster study,
the students understood the importance of controlling the solution, in other words Polya’s

looking back and extension step.

Every problem solving strategy was taught with two problems, one of them was used in pilot
study and the other one was based on “functions”. Every subject in functions started with a
new problem and after the students solved that problem, the subject was explained and drilled
with examples. This study encouraged the students to solve new problems. In this study there
were 36 problems and 11 of them were used to determine 11 strategies of Problem Solving,
others were problems of different subtitles of “functions”. Students were encouraged to solve
each new problem by themselves, when needed; they solved the problems with the help of
their classmates. The researcher helped the students to solve the problems when they couldn’t

find any way to get closer to the solution of the problem.
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In every lesson, there was a well planned lesson plan used to state both Problem Solving
Methods and teaching functions at the same time (see Appendix E); as discussed after pilot
study. At the beginning of the study experimental group students refused to use problem
solving steps and strategies, nevertheless they started to solve problems step by step after two
weeks. At the end of the study students of experimental group were using Problem Solving
Method. These statements were observed according to the researcher’s diary which was
written while the study was running. Some parts of the diary showed the increase of the

students’ behavior and attitude toward the problem solving.

E.g. November.26™.2007 “It was observed that students’ attitude toward problem solving

was negative. They hated the Polya’s problem solving steps, especially looking back and
extend step. They thought that the 4™ step of problem solving was useless and using it is just

’

wasting time.’

November.28™.2007 “Students thought that writing understanding step was wasting time.

They mentioned that they were using their mind to do the understanding step. It was still one
of the important parts of the lessons to mention the importance of the looking back and

extend step.”

December.6"™.2007 “The students wrote the expression f(2x) in terms of f{x) by themselves. It

was a shock for me. I haven’t seen any student defined a function in terms of another

function!”

December.26™.2007 “The students defined the inverse function with the help of the given

function. They asked no question while they were finding the inverse function of polynomial

type function. They needed a minor clue to find the inverse of rational expression.”
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December.28".2007 “The students found out the graph of inverse function with the help of

’

the graph of the function.’

December.31*.2007 “The students defined the function g(x) when f(x) and (gof)(x) were

’

given. They used the strategy, solving a simpler analogous problem.’

In other words, they solved problems step by step and they used problem solving strategies
automatically, when they saw a problem or a different kind of question. However students’
reactions were not that way at the beginning, they started to solve problems step by step.
Besides they started to use problem solving strategies automatically, when they saw a
different kind of question or a problem. The students in experimental group also understood
that problem solving is a serious process in mathematics. The experimental group students
looked like they did not accept the new method, but when they were observed while they
were solving a problem, it is understood that these reactions were specific adolescence
reactions to new things. Because in the examination, it was seen that they were using problem
solving steps and strategies even they did not name any specific problem solving strategies at
the time of solving the problem but the methods they used were the combination of two or
more strategies. That was observed in the functions examination by control group’s
mathematics teachers. Experimental group students solved the problems in the examination
step by step and they controlled their answers after finding the solution. This kind of change
was predicted at the beginning of the main study. That is why; looking back and extend (it
was called control step in the main study) step was ignored for the performance test.
Experimental group was going to be tended to control their solutions different from control
group. After the studies to take attention on looking back and extend step, the students’ habit
were changed in problem solving. The experimental group students wanted to see whether

their solution is right or wrong, by controlling their solution.

44



3.6 Procedure

The present study started with a review of literature about problem solving strategies and
Problem Solving Method. Then data collection instruments were developed. Problem solving
strategies were stated and eliminated/added for the Problem Solving Method. Problem
Solving Method and tests were piloted with 9th grade students in second semester of 2006-
2007 academic year in the private school. According to the results of the pilot study, the
Problem Solving Method was revised and it was decided to expand the strategies to the

lesson plans instead of teaching all the strategies and the steps of problem solving separately.

Sample was stated as all 9th grade students in the private school where there were 67 9"
grade students. There were 33 students who were taught by researcher and 34 were in other
classes. The experimental group was taught functions with Problem Solving Method and
other group was taught functions with Traditional Method. Both experimental and control
groups took Problem Solving Performance test, Attitude Toward Problem Solving Scale and
Attitude Toward Mathematics Scale as pre-test before the instruction and as post-test after the
instruction which it took seven weeks because of the difficulty of the subject functions for 9th

graders and the school atmosphere, general examinations, some occasions, etc.

Each PSPT took one class hour and two Attitude Scales took one class hour. All necessary
instructions were read before administering the scales in order to neutralize the students’

decisions toward the problem solving in the test.

3.7 Analysis of Data

Hypotheses of the present study were tested by using independent samples t-test. The
probability of doing type | error, was set to be .05. For the reliability of the PSPT, PSAS and
MAS and Cronbach Alpha Coefficients were determined. In the data analysis Statistical

Packages for the Social Sciences (SPSS) was used.
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3.8 Assumptions and Limitations

The following are the assumptions of the study:
« It is assumed that the participants answer the scales and test sincerely.
* It is assumed that all the tests are administered under standard conditions.

* It is assumed that the experimental group and control group students did not interact much

that experimental group did not share their knowledge about the Problem Solving Method.

« It is assumed that the experimental group students did not show their Mathematics lesson

notes to their friends in control group.

Limitations are stated below:

* The study was limited to 9th grade students of a private high school in Ankara.
* The study was limited with 67 students.

* The study was limited to the functions unit.

* In the school where the study was done there were some group work for English lesson so
that the students were in interaction with the students from other classes. There could not be
isolated class atmosphere for both control group and experimental group different from it was

thought before.

» In 2007-2008 academic year 9th graders had no idea about problem solving process and

what the “problem” is. It was very difficult to explain what the problem solving is.
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CHAPTER 4

RESULTS

In this chapter there are the results of the study. These results include statistical evidence for
the claims of the study. There are three sections of this chapter, descriptive, inferential

statistics and conclusions of the study.

4.1 Descriptive Statistics

There are means, standard deviations, maximum and minimum values of pre-test and post-
test of PSPT, PSAS, and MAS. The results were given in the following tables. Table 4.1.1

gives the some descriptive statistics of Placement Test scores.

Table 4.1.1. Descriptive Statistics for Placement Test

Groups Statistics Placement Test
Mean 7.47
SD 4.378
CG Minimum 0
Maximum 19
N 34
Mean 9.33
SD 4.143
EG Minimum 0
Maximum 17
N 33

Table 4.1.1 shows that mean of control group is different from the mean of experimental
group in placement test, however standard deviations, maximum and minimum scores are
close. At the beginning of the year all 9" grade students who were the members of sample of

the study took placement test to define their classes in the school. The results were examined
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by measuring and assessing department of the school. This test was used to show the

homogeneity of the experimental group and control group. As seen on Table 4.1.1

experimental group students were more successful at the beginning of the year.

Another test was PSPT. The results of its descriptive statistics were given in Table 41.2.

Table 4.1.2. Descriptive statistics of PSPT according to pre-test and post-test results

Groups Statistics Pre-test Post-test
Mean 44.32 70.68
SD 18.386 27.145
CG Minimum 0 18
Maximum 75 127
N 34 34
Mean 56.58 86.64
SD 22.301 31.797
EG Minimum 15 27
Maximum 113 146
N 33 33

As seen on Table 4.1.2 there are mean differences between experimental group and control
group in both pre-test and post-test of PSPT in total scores. Experimental group were more
successful than control group at the beginning of the study like in placement test. As it could

be seen on Table 4.2 experimental group was more successful both before and after the

treatment.
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Table 4.1.3. Descriptive statistics of PSPT under the understanding step according to

pre-test and post-test results

Groups Statistics Pre-test Post-test
Mean 15.91 24.06
SD 6.142 7.718
CG Minimum 0 5
Maximum 28 38
N 34 34
Mean 20.30 27.52
SD 7.252 8.167
EG Minimum 7 8
Maximum 36 40
N 33 33

From Table 4.1.3 it is seen that mean difference in pre-test is close to the mean difference in

post-test. At the beginning of the study, experimental group was more successful than control

group. Moreover at the end of the study, experimental group was still more successful than

control group. But when we look at the differences between scores, change in experimental

group is smaller than that of control group.

Table 4.1.4. Descriptive statistics of PSPT under making a plan step according to pre-

test and post-test results

Groups Statistics Pre-test Post-test
Mean 11.74 19.38
SD 4.938 7.455
CG Minimum 0 5
Maximum 21 34
N 34 34
Mean 15.18 24.09
SD 6.626 8.808
EG Minimum 2 8
Maximum 32 40
N 33 33
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As seen on the Table 4.1.4 differences between pre-test and post-test in experimental group
are higher than the ones in control group. Experimental groups mean was higher than control
group in making a plan step. After the treatment experimental group was more successful

than control group again.

It is important to mention that, there was a difference between changes of the scores under
making a plan step, but it was not high enough. In other words, there was a small difference
between the control group and experimental group students, however these differences were

not statistically significant.

Table 4.1.5. Descriptive statistics of PSPT under the making a plan step according to
pre-test and post-test results

Groups Statistics Pre-test Post-test
Mean 16.68 27.24
SD 8.086 12.863
CG Minimum 0 7
Maximum 32 55
N 34 34
Mean 21.09 35.03
SD 9.399 15.565
EG Minimum 4 7
Maximum 46 66
N 33 33

The Table 4.1.5 shows that the difference between pre-test and post-test in experimental
group is more than that in control group. There is a difference between changes of the scores
in PSPT under carrying out the plan step. That means experimental group is more successful
in carrying out the step both in pre test and post-test. Moreover there is a bigger change

between pre test and post-test results in experimental group.
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Table 4.1.6. Descriptive statistics of PSAS according to pre-test and post-test results

Groups Statistics Pre-test Post-test
Mean 93.00 101.82
CG SD 25.195 24.221
Minimum 48 39
Maximum 147 153
N 34 34
Mean 103.15 99.06
Std. deviation 26.717 31.206
EG Minimum 50 39
Maximum 167 170
N 33 33

In contrast to the PSPT scores, Table 4.1.6 shows that according to the results of PSAS,

experimental group’s post-test mean is lower than that in pre-test unlike the control group.

Experimental group’s attitude toward problem solving changed negatively on the other hand

control group’s attitude changed positively, although there was a small difference in

experimental group’s results. There are standard deviations shown in Table 4.6 also. It shows

that the answers of the experimental group distributed in a larger scale in post-test of PSAS.

Table 4.1.7. Descriptive statistics of MAS according to pre-test and post-test results

Groups Statistics Pre-test Post-test
Mean 44.00 50.41
SD 16.615 18.905
CG Minimum 19 20
Maximum 88 91
N 34 34
Mean 46.24 50.39
SD 17.099 19.200
EG Minimum 20 20
Maximum 90 96
N 33 33
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As seen in Table 4.1.7 it is clearly seen that mean differences between post-test and pre-test
in control group are higher than those of experimental group. Attitude toward mathematics
was higher than control group in experimental group according to the pre test of MAS. After
the treatment, like PSPT, experimental group’s decisions changed in positive way but when
they are compared with control group there is a smaller change between pre test and post-test

of MAS.

4.2 Results of Inferential Statistics
In this section there are results of inferential statistics of the main problems of the study. The
results of sub-problems of the study will be given with their hypotheses and tested at a

significance level of .05.

To examine the hypothesis of the sub-problem the assumptions of independent t-test were
tested. The first one was related to the normality assumption. It was tested by using

Kolmogorov-Smirnov Test. The results of this test was given in Table 4.2.1.

Table 4.2.1. Results of Kolmogorov-Smirnov Test for normality assumptions

Variables Group Statistic Sig.
Gained-US CG .168 .016
EG .087 200
Gained-PS CG .073 200
EG .090 .200
Gained-CPS CG .108 .200
EG 101 200
Gained-PSAS CG 125 .200
EG 197 200
Gained-MAS CG 177 193
EG 194 .002

As seen in Table 4.2.1 The normality assumptions were violated for Gained-US and Gained-

MAS of CG and Gained MAS of EG. However the other variables were satisfied for both CG
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and EG. To test the normality assumption Skewness and kurtosis vales for each variable for

both group was also computed. The results were given in Table 4.2.2.

Table 4.2.2. Skewness - kurtosis of gained scores of PSPT, PSAS and MAS

Group N Skewness  Kurtosis
Gained-US EG 33 -211 -.676
CG 34 -371 -.299
Gained-PS EG 33 -.283 -.841
CG 34 -.030 -574
Gained-CP EG 33 -234 -.145
CG 34 307 -444
Gained-PSAS EG 33 -767 1.188
CG 34 482 2.043
Gained-MAS EG 33 1.432 4.527
CG 34 -.049 1.227

As seen in Table 4.2.2. the skewness and the kurtosis values of the variables were between -2
and +2 except kurtosis values of Gained-PSAS and Gained-MAS of CG. In other words, only

these two variables were violated the normality assumptions.

Despite of the results of the tests mentioned above we accepted the all variables satisfied the
normality assumption of independent t-test analysis because the number of students was 33
and 34 in treatment groups. Its reason was based on the idea of Hinkle, Jurs and Wiersma,
(2003, p.164) who stated that “the sample size is greater than 30, the approximation of the
sampling distribution to a normal distribution is usually quite close even if the population is

not normally distributed”.

The second assumption of the independent samples t-test was related to equality of error

variances. It was examined by using Levene’s test. The results were given in Table 4.2.3.
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Table 4.2.3 Levene’s test for equality of error variances

Variables F Sig
Gained-US .035 .853
Gained-PS 124 726
Gained-CPS .003 .954
Gained-PSAS 1.862 A77
Gained-MAS .908 344

As seen in Table 4.2.3 the equality of error variances assumption was satisfied for all

variables (p>.05)

4.2.1 Results of Testing of the First Sub Problem

The first main problem of the study is “What is the effect of Problem Solving Method on 9"
grade students” problem solving performance on Functions?”. To investigate the first sub-

problem following null hypotheses were stated:

Hy 1.1: There is no statistically significant mean difference between the students taught by
Problem Solving Method and those taught by Traditional Method with respect to gained

scores in performance on “understanding the problem” step.

Ho 1.2: There is no statistically significant mean difference between the students taught by
Problem Solving Method and those taught by Traditional Method with respect to gained

scores in performance on “making a plan” step.

Ho 1.3: There is no statistically significant mean difference between the students taught by
Problem Solving Method and those taught by Traditional Method with respect to gained

scores in performance on “carrying out the plan” step.
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They were examined by using the independent samples t-test. The results were given in

Table 4.2.4.

Table 4.2.1.1. Results of t-test analysis for gained scores of PSPT

Variables Group Mean SD t Sig
CG 8.15 6.787

Gained-US 582 563
EG 7.21 6.353
CG 7.65 5.672

Gained-PS -.893 375
EG 8.91 5.892
CG 10.56 10.130

Gained-CP -1.352 181
EG 13.94 10.329

As seen in Table 4.2.4 it was found that there was no statistically significant mean difference
between the students taught by PSM and those taught by TM with respect to gained scores in
performance on “understanding the problem” step (p>.05). However, the Gained-US mean
score of CG was greater than the mean score of EG (Mcg=8.15 , SDC=6.787; Mgs=7.21,
SDgs=6.353). The results was also revealed that there was no statistically significant mean
difference between the students taught by PSM and those taught by TM with respect to
gained scores in performance on “making a plan” step (p>.05). However, the Gained-PS
mean score of EG was higher than the mean score of CG (Mgs=8.91, SDgs=5.892;
Mce=7.65, SDcs=5.672). The last finding on PSPT was that there was no statistically
significant mean difference between the students taught by PSM and those taught by TM
with respect to gained scores in performance on “carrying out the plan” step (p>.05).
However, the Gained-CP mean score of EG was higher than the mean score of CG (Mgg=

13.94, SDgc=10.39; M¢=10.56, SDc=10.130)
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4.2.2 Results of Testing of the Second Sub Problem

To investigate the second sub-problem following null hypothesis was stated as “There is no
statistically significant mean difference between the students taught by Problem Solving
Method and those taught by Traditional Method with respect to gained scores in attitude
toward problem solving. It was tested by the independent samples t-test. The results of this

analysis were given in Table 4.2.5.

Table 4.2.2.1 Results of t-test analysis for gained scores of PSAS

Variable Group Mean SD t df Sig
CG 8.82 16.814

Gained-PSAS 2432 65 .018
EG -409  25.832

As seen in Table 4.2.5. it was found that there was a statistically significant mean difference
between the students taught by PSM and those taught by TM in the favour of CG with
respect to gained scores in attitude toward problem solving. The Gained-PSAS mean score on
PSAS of CG was higher than the Gained-PSAS mean score of EG (Mcs=8.82, SDcc=16.814;

Mgs=-4.09, SDgc=25.882).

4.2.3 Results of Testing of the Third Sub Problem

To investigate the third sub-problem following null hypothesis was stated that there was no
statistically significant mean difference between the students taught by Problem Solving
Method and those taught by Traditional Method with respect to gained scores in attitude
toward mathematics. It was tested by the independent samples t-test analysis. The results of

the analyses were given in Table 4.2.6.
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Table 4.2.3.1 Results of t-test analysis for gained scores of MAS

Variable Group Mean SD t df Sig
CG 6.41 11.639

Gained-MAS 658 65 511
EG 4.15 16.074

As seen in Table 4.2.6 it was found that there was no statistically significant mean difference
between the students taught by PSM and those taught by TM with respect to gained scores in
attitude toward mathematics. However, the Gained-MAS mean score of CG was greater than

the Gained-MAS mean score of EG (Mcg=6.41, SDcc=11.639; Mgc=4.15, SD=16.074).

4.3 Conclusions

According to the results of the Problem Solving Performance Test, there is no statistically
significant mean difference between the students taught by Problem Solving Method and
those taught by Traditional Method with respect to gained scores in performance on
“understanding the problem” step, “making a plan” step, and “carrying out the plan” step.
When the attitude scales are taken in attention there is statistically significant mean difference
between the students taught by Problem Solving Method and those taught by Traditional
Method with respect to gained scores in attitude toward problem solving. On the other hand
there is no statistically significant mean difference between the students taught by Problem
Solving Method and those taught by Traditional Method with respect to gained scores in

attitude toward mathematics.
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CHAPTER 5

DISCUSSIONS AND RECOMMENDATIONS

This chapter includes discussions and interpretations of the results, internal and external

validity and recommendations.

5.1. Discussions

The main purposes of this study were to investigate the students’ gained scores in problem

solving performance and attitude toward problem solving and mathematics.

5.1.1. Discussion of PSPT results

There was no statistically significant mean difference between the experimental group and
control group students with respect to gained scores in performance on “understanding the
problem”, “making a plan”, and “carrying out the plan” steps. When studies of some
researchers are taken into consideration, it was found out that results were either consistent or

inconsistent with the present study.

Literature shows that Problem Solving Method is an effective way of teaching mathematics
(eg. Hammorui, 2003; Kog, 1998; Ozkaya, 2002; Ubuz, 1991) Yet, it was not the case in the
present study. For instance, Kog (1998) studied with the 7" grade students and he used three
different kinds of the teaching methods. He expressed that one of the effective ways to teach
mathematics is Problem Solving Method. The difference between the present study and
Kog’s (1998) is the age of the participants. That is, the participants in the present study were
older than those in Kog’s study (1998); he studied with 7" graders. The older the students are

the more they regret the new things. This is a typical reaction for adolescents who are high
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school students (Atwell,1998). Due to their age, some problems such as demotivation and
unwillingness to solve problems were faced. However in Kog’s study (1998), as the
participants were younger, they might be more competitive and motivated. Almost every
book, journal and research was prepared on Problem Solving Method in primary school,
which has problems or activities in basic level for high school students. Age was important at
the time of designing the activities and problems for this study. Preparing problems and
examples for the adolescences was very different from doing in primary school. The
reactions of the students in pilot study were the origin of this decision. Furthermore,

according to Atwell (1998) adolescents have poor attitude.

Another study was Ozkaya’s (2002); which was not convenient with the present study. The
study was based on 10™ grade students’ beliefs and problem solving achievement in
Geometry. Students’ Geometry achievement has increased who were taught by Problem
Solving Method in Ozkaya’s (2002) study. Geometry might be one of the most appropriate
parts of mathematics. The results of the Ozkaya’s study (2002) showed that students tended
to choose a strategy which was the most appropriate for the problem. Students’ choice was
not one of the components of the present study. There might be a problem in the students’

choice when they were solving a problem.

5.1.2. Discussion of PSAS results

There was a significant mean difference between experimental group and control group
gained scores in PSAS in a negative way. Although there was not a significant difference, the
gained scores of PSPT of the experimental group were greater than that of control group.
That result was supported by Kloosterman (2002); he says that connection with the students’
beliefs and motivation is not as strong as it is believed. That result shows that the

experimental group students’ attitude toward problem solving changed in negative way after
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they learned how to solve a real problem. Their behaviors changed at the end of the
experiment also. Experimental group students did not want to solve problems any more.
Their decision was in that way: if they would solve a problem, they had to think too much

and undergo a long process.

Yavuz (2006) studied on problem solving in 9" grades; however the results of Yavuz (2006)
were inconsistent with the results in the present study. The study of Yavuz (2006) was based
on the progress on the 9™ grade students’ affective domain. The results showed that teaching

Problem Solving Method increased the 9" grade students’ affective domain.

Students who were taught by Problem Solving Method understood that solving problems is a
hard work not as easy as some common word problems such as age problems, pool problems
and velocity problems etc. which are commonly known as “word problems”. On the other
hand, control group students did not recognize the difficulty of problem solving. Thus,
according to experimental group students’ answers in students reports, experimental group
students thought that they had to think twice before solving a problem, while control group

thought they could easily solve problems.

5.1.3. Discussion of MAS results

There was no significant mean difference in the students’ gained scores with respect to MAS.
That result showed that Problem Solving Method did not change the students’ attitude toward
mathematics. However the literature states that using different teaching methods increases
students’ attitudes toward mathematics (eg. Akman, 2005; Hanley, 1995; Kandemir, 2006;
Kog, 1998; Mayo, 1994; McLoad, 1989; Ozkaya, 2002). Only few studies showed that there
was no relationship between mathematics attitudes and success (eg. Yavuz, 2006; Yilmaz,
2007). Problem Solving Method did not affect the students’ attitude toward mathematics in

the present study. The reasons would be the awareness of problems like PSAS results
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showed. After the elementary school, students generally took the general exams with
multiple choice items. Thus students tend to solve any question in short and fast way.

Problem Solving Method might be seemed to be long and useless process for them.

5.2 Internal Validity of the Study

According to Fraenkel and Wallen (1996) the internal validities of an experimental study is
listed below. These internal validities are explained according to their (possible) effect of this

study.

Instrumentation: The same instruments were given to the students at the same time. PSPT
pre-test and post-test were done in the first lesson on Monday morning to eliminate negative

effect of instrumentation, history, and implementation.

Mortality: In some studies participants may be absent when the tests/scales were taken. In the

present study, there was no loss of subjects.

Testing: Test items were interesting to the participants. That is to say, there might be an
effect on all the participants of the study. They saw the problems of the pre-test and they
learned the subject functions. Students might be interested in these problems; they would

search on the problems and functions itself.

Maturation: It could not be said that there was a maturation effect in the study. The study

took only seven weeks and it was in the first semester of the year.

Attitude of subjects: All the students in experimental group and control group were warned
to be in an experimental study. All the students answered the scales and tests honestly. They

were happy to help their teacher.
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Subject characteristics: Experimental and control groups were equivalent in terms of
attitude toward mathematics, attitude toward mathematical problem solving, mathematical
problem solving performance and prior mathematics achievement at the beginning of the

treatment.

Location: The control and experimental groups were in the same school to satisfy the

requirement of location validity.

5.3 External Validity of the Study

There are two dimensions of external validity. They are population generalizability and

ecological generalizability (Fraenkel & Wallen, 1996).

Population generalizability: In the present study convenience sampling method was used to
obtain the sample of the population. Thus, this method limits the population generalizability
of the research results according to the idea of Fraenkel and Wallen (1996) who stated that
convenience samples could not be considered representative of any population.

Ecological generalizability: The present study was applied in a private school and results
could be generalized to the students in a private school that has similar conditions with the

school in this study.

5.4 Recommendations of the study

The recommendations of this study are listed below:

High school years were seemed to be late to get used to solve problems in a specific
sequence. Students might be more attentive if they knew Problem Solving Method before.
Mathematics teachers in primary schools should express the importance of problem solving
to the students. Teachers should increase the awareness of the students on problem solving.

The way of doing it is integration that into their lesson.
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Mathematics textbook authors should give more emphasis on the Problem Solving Method to
improve students’ competency on problem solving by taking into account the new

mathematics curriculum.
When a similar study is carried out, the following points should be taken into consideration:

« The 9" graders in 2009-2010 know problem solving more than the students in this study. In
other words, a study similar to this one could be done in 2009-2010 academic year or later to

examine the effectiveness of Problem Solving Method.

» Some studies could be done to examine how to integrate the Problem Solving Method into

different subjects of high school Mathematics.

» Students’ attitudes might be changed after they learned what the problem solving is.
Students’ knowledge and beliefs are important when a study similar to this take place. A

study should be done on high school students’ beliefs about problem solving.

* There could be different results according to the different participants. This study could be

done in different kinds of schools.
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APPENDIX A

PSPT

PROBLEM COZME TESTI

1. Bir bitkinin boyundaki degisim ile ilgili asagidaki bilgiler verilmistir.
« Bitkinin fidesi dikildiginde fide 15cm idi.
« Bitki her y1l 7cm uzamaktadir.
Buna gore bitkinin dikildikten 25 y1l sonraki uzunlugu ka¢ cm olur?

Bu sonuca nasil vardiginizi matematik bilgilerinizi kullanarak agiklayiniz.

Coziim:

2. Asagidaki sekiller sirasiyla, f(x) fonksiyonunun A={2,3,5,7,8} tanim kiimesindeki
elemanlara karsilik gelen f(2), f(3), f(5) ve f(8) gortntiileridir. Buna gore,
« f(x) fonksiyonunun kuralin1 yaziniz. (Seklin kenar sayisi ile x arasindaki
iligkiyi dikkate aliniz.)
% f(7) gorintiisiine denk gelen bir sekil ¢iziniz.

Coziim:

3. Beril yiiriiyerek okula 30 dakikada, kosarak 15 dakikada gelebilmektedir. Beril’in evi
ile okul aras1 450m olduguna gore Beril’in yliriime hiz1 ka¢ m/dk dir?

Coziim:
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4. Asagidaki seklin f ve g fonksiyonlarinin altindaki goériintiileri verilmistir. Buna gore
bu seklin fogve go f bileske fonksiyonlar: altindaki goriintiilerini nedenini
aciklayarak ¢iziniz.

oo B oRs

Coziim:

fog gof

5. Gegen ay icinde Asli’nin bir gilinkil ders programi ve o giinkii ruh halini gosteren
grafik verilmistir. Buna gore asagidaki sorular1 cevaplayiniz.
a) Grafige gore, Asli’nin en

A
cok zevk aldig1 ders Mutlu
nedir?
b) Grafige gore Asli’nin en
sevim
Ders Baslama edigi
Saati Ders ders AU
nedir? oo
9:00 Matematik Mutsuz S b
MR Lo Zaman
10:00 Fizik 8 1011 13 14 16 17 18 19 "
saat
11:00 Miizik
12:00 Oglen Arasi
C) Asl’nin saat 16:00 dan sonra ne gibi aktiviteler
13:00 Tiirkge yaptigini, ruh halinden yararlanarak yorumlayimz. (Ornekler
kullanabilirsiniz.)
14:00 Tarih Coziim:
15:00 Tarih
Saat 15:50 de okul bitmektedir.
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Verilenler: f(1)=4, f(2)=7, f(4)=13, f(5)=16

Yukaridaki verilenler listesine gore fonksiyon ile ilgili bir problem yaziniz ve
¢OzUmiini yapimniz.

Coziim:

7. Asagida bir maddenin 27 °C ile 37°C arasinda belli sicakliktaki kiitle degisimlerine
ait fonksiyonun kurali verilmistir. Buna gore; sicaklik ile kiitle arasindaki iligkiyi
gosteren bir grafik olusturunuz. (x, sicakligi gostermektedir.)

f(x) =100 — (x —27)?

Coziim: A

v
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8.|] f fonksiyonunun grafigi yanda verilmistir
Buna gore f(0) degerini hesaplayiniz.

Coziim:

f(3)=2 ve f(-1)=1 dir.

f(X) bir dogru belirttigine gore dogrusal

fonksiyondur. O halde
f(x)=ax+b seklindedir.
f(3)=3a+b=2

f(-1)= -a+b=1

£(3)-f(-1)=48=3.. ...

Buradan, —%+b=l ................. =

Béylece; f(0)= 3x+7

Yukarida problem ve ¢6ziimiin bir asamasi verilmistir. Bu ¢6ziim hakkinda yorum
yapiniz.

Coziim:
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9. Kerem, Burgak, Gizem, Selin ve Cem okula her giin ayni yolu kullanarak
gitmektedir. Asagidaki harita kimin nerede oturdugu ve okulun yerini

gostermektedir.
SELIN
CEM
OKUL
e ®
KEREM BURCAK

GIZEM

Cem’i babasi her giin arabayla okula birakmaktadir. Her zaman Kerem bisikletle,
Gizem ise yiiriiyerek okula gitmektedir. Diger iki 6grenci okula her giin farkli sekilde
gelmektedir. Asagidaki grafik, her bir 6grencinin gegen Pazartesi glinli okula gelisi
sirasinda gecen zamana iliskin bilgileri vermektedir.

AYol
a) Grafikteki her bir noktanin tizerine
61 °® L4 hangi 6grenciye ait oldugunu
yaziniz.
4t °
2l ° ° b) Grafikten yararlanrak, Burcak ve
Selin’in Pazartesi giinii okula nasil
: : pZaman gittigini tespit ediniz.
0 20 40

€) Yukaridaki cevaba (b) nasil
ulagtiginiz1 anlatimiz.

oztim:
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10. Bir sirketin kafeteryasinda bulunan kutu igecek makinesinin normal bir giindeki
caligma sistemi ile ilgili agagidaki bilgiler verilmistir.

« Makine her giine yar1 dolu olarak baslar.

«» Sabah 9 dan dnce ve aksam 17 den sonra makineden
igecek satis1 olmamaktadir.

+ Makineden igecek satigi, yogun talebin oldugu molalar
(sabah 10:30-11:00 ile 6glen 13:00-14:00 aras1) hari¢ ¢cok degildir.

« Makineye 6gle molasindan az 6nce dolum
yapilmaktadir. (Bu dolum 10 dakika stirmektedir.)

Asagidaki tabloya sabah 8 ile aksam 18 arasinda, igecek makinasindaki igeceklerin
miktarinin zamana gore degisimini gosteren grafigi ¢iziniz. (Grafik ¢izimine noktasal
grafikle baslayip, sonra noktalar1 birlestirmeniz tavsiye edilir.)

Coziim:
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APPENDIX B

RUBRIC of PSPT

PROBLEM COZME TESTi PUANLAMA ANAHTARI

ANLAMA

Problemde verilenler ve istenenler anlagilmisgtir.

Problemde verilenler anlagilmis; ancak neyin istendigi anlagilmamigtir.

Problemde verilenler ve istenenler arasindaki baglanti kavranamamistir.

Problemde verilen eksik/fazla bilgiyi dogru degerlendirememistir.

Problemde verilenler ve istenenler anlagilmamistir.

PLAN YAPMA

Problemin ¢dziimii igin dogru, sonuca ulastiracak bir strateji olusturulmustur.

Istenenlere ulagmak icin sadece ilk basamak diisiiniilerek bir strateji olusturulmustur.

Problemin ¢dziimil igin yanlis, sonuca gotiirmeyecek bir strateji olusturulmustur.

Problemin ¢6ziimii i¢in segilen strateji anlagilmamaktadir.

Bir plan yapilmadig1 agik¢a goriilmektedir.

PLANI UYGULAMA

Dogru strateji secilerek dogru sonu¢ bulunmustur.

Dogru strateji secilmis ve yiriitiilmiis; ancak basit hatadan(yanlis yazma, islem hatasi vb.) dolay1 yanlis
sonuca ulagilmstir.

Islemler/yorumlar, yazilmis ve dogrudur ancak; yapilmamustir.

Secilen strateji yiiriitiilemedigi i¢in yanlig sonuca ulagilmistir.

Alt basamaklara dogru ulagilmis ancak asil sonuca ulastiracak yol bulunamamastir.

Yanlis strateji se¢ildigi icin yanlis sonuca ulasilmistir.

Islemlerin/yorumlarm bir kismi1 anlasilir/mantiga uygun degildir.

Hig islem/yorum yapilmamustir veya ¢oziimle ilgisiz islemler/yorumlar yapilmistir.
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APPENDIX C

PSAS

PROBLEM COZMEYE YONELIK TUTUM OLCEGI

ACIKLAMA: Asagida problem c¢ézmeye iligkin tutum ciimleleri ile her ciimlenin kargisinda “Kesinlikle
Katiliyorum”, “Katiliyorum”, “Kararsizim”, “Katilmiyorum”, “Hi¢ Katilmiyorum” olmak iizere bes segenck
verilmistir. Her bir ciimleyi dikkatli okuyarak, bos birakmadan bu cilimlelere ne o&lglide katildiginizi
segeneklerden birini isaretleyerek belirtiniz. Bu climlelerin dogru ya da yanhis cevaplari bulunmamaktadir.
Yalnizca sizin dogru buldugunuz cevaplar dogru kabul edilmektedir. Miimkiin oldugunca yasadiklarinizi
diigiinerek karar veriniz. Bu anket yalnizca arastirma amaciyla kullanilacaktir ve verdiginiz cevaplar kesinlikle
gizli tutulacaktir. Yardimlariniz i¢in ¢ok tesekkiir ederiz.

s | s g =
¢l |§ |& g
= 2 = 1] = =)
XY M M M M T M

1. Problem ¢6zmek beni huzursuz eder.

2. Problemleri, sadece cevap vermis olmak i¢in Gylesine ¢6zerim.

3. Zor problemlerle ugrasmayi severim.

4. Problem ¢ozmeye ¢aligmak sikicidir.

5. Problem ¢dzmek diisiinme yetenegimi gelistirir.

6. Problem ¢ozerken kafam karismaz.

7. Problemlerin ¢oziimiiyle ilgili fikirlerimin, diger cocuklarinki kadar iyi
olmamasindan endise duyarim.

8. Bir cevap buluncaya kadar problemle ugragsmaktan hoslanirim.

9. Bir problem iizerinde uzun siire ugragsmak beni stkmaz.

10. Problem ¢6zmeye ¢aligmaktan hoslanirim.

11. Matematik dersinde problem ¢6zerken kazandigim beceriler bana diger
derslerimde yardimci olmaz.

12. Ogretmenim tahtada bi matematik problemini ¢ozerken stkinti ~ duyarim.

13. Bir problemi ¢dziim yolunu 6grendikten sonra benzer problemleri
¢Ozebilirim.

14. Bir problemin birden fazla ¢6ziimiinii bulmaya ¢aligsmak zihinsel
gelisim agisindan yararhdir.
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15. Matematik problemlerini ¢6zmek bana ¢ekici gelmiyor.

16. Zor matematik problemleri ile ugrastigimi diisiindiigiim zaman,
kendimi ¢aresiz hissederim.

17. Matematik problemi ¢ozerken 6grendiklerimin bana gergek

yasamda yardimc1 olacagina inanmiyorum.

18. Bir problemin ¢oziimiinii sinifta tartismak zevkli bir istir.

19. Problem ¢ozmeyi diisiinmek bile sinirlerimi bozuyor.

20. Cozmeyi denemeyecegim bazi problemler vardir.

21. Anlagilmast zor problemlerle bile ugragirim.

22. Problemlerin ¢ogunu ¢6zebilecegime eminim.

23. Bir problemin ¢6ziimiinii veren denklemi bulabilirim.

24. Bir problemi degisik yontemlerle ¢ozerim.

25. Problem ¢ozmek beni korkutmaz.

26. Matematik derslerinde problem ¢6zmeye daha ¢ok zaman ayilmasini
isterim.

27. Bir problemi tahtada ¢ozmem istendiginde endiselenmem.

28. Gelecekteki galigmalarimda problem ¢ozme becerilerine ihtiyag
duyacagim.

29. Iyi problem ¢ozebilem birisiyim.

30. Cogu problemi ¢ozmek eglenceli bir istir.

31. Problem ¢6zmek matematigin en zevkli alamidir.

32. Matematik problemi ¢6zmenin ilerideki meslegimde yararli olacagini

diisiinmiiyorum.

33. Cogu zor problemi ¢ozebilirim.

34. Problem ¢6zme konusunda herkesten daha iyiyim.

35.Bir problemi nasil ¢ézdiigiimii agiklamam istendiginde, bundan endise

duymam.

36. Problem ¢6zerken basarisiz olacagimi diisiiniiriim.

37. Matematik dersinde problem ¢ozerken kazandigim beceriler bana diger
derslerimde yardimci olmaz.

38. Problemleri ¢6zmek i¢in degisik yontemler diistintiriim.

39. Problem ¢6zerken zorlaninca hemen vazgegerim.
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APPENDIX D

MAS

MATEMATIK DERSINE KARSI TUTUM OLCEGI

Genel Agiklama: Asagida dgrencilerin matematik dersine iliskin tutum climleleri ile her climlenin karsisinda

"Tamamen Uygundur", "Uygundur", "Kararsizim", "Uygun Degildir" ve "Hi¢c Uygun Degildir" olmak {izere bes

secenek

verilmistir. Liitfen ctimleleri dikkatli okuduktan sonra her ciimle i¢in kendinize uygun olan se¢eneklerden

birini isaretleyiniz.
B
=)
S 5 5 £ i) g 4
EE 2 > 2 =
s 3 = Z A D 55
E D > s = 5}
T > > =<} =} 2N
(A ) Vi =y o
)
1. Matematik sevdigim bir derstir. o o ) ) 0]
2. Matematik dersine girerken biiyiik sikint1 duyarim. o O ) ) o
3. Matematik dersi olmasa 6grencilik hayati daha zevkli olur. 0 O O O O
4. Arkadaglarimla matematik tartismaktan zevk alirim. 0 O O O O
5. Matematige ayrilan ders saatlerinin fazla olmasini dilerim. o} o} O O 0o
6. Matematik dersi galigirken canim sikilir. 0o 0o ) ) 0o
7. Matematik dersi benim i¢in angaryadir. o} o} O O o}
8. Matematikten hoslanirim. (0] (0] O O (0]
9. Matematik dersinde zaman ge¢mez. O O 0] 0] O
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3 = |3
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S ) 2
s s
10. Matematik dersi sinavindan ¢ekinirim. O O O (0] O
11. Matematik benim i¢in ilgi ¢ekicidir. (0] O 0O 0O O
12. Matematik biitin dersler icinde en korktugum derstir. O ) O o )
13. Yillarca matematik okusam bikmam. (¢} ] 0o 0o ]
14. Diger derslere gére matematigi daha ¢ok severek caligirim. o ) O o )
15. Matematik beni huzursuz eder. o] o 0] 0] o
16. Matematik beni tirkiitiir. (¢} ) 0o 0o )
17. Matematik dersi eglenceli bir derstir. 6] ) o o )
18. Matematik dersinde nese duyarim. O O o o O
19. Derslerin iginde en sevimsizi matematiktir. (0] O (0] (0] O
20. Caligma zamanimin ¢ogunu matematige ayirmak isterim. O O o o O
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APPENDIX E

SOME PARTS OF EXPERIMENTAL GROUP’S HANDOUTS

1. FARKLI BIR BAKIS OLUSTURMA
Problemin sorulus tarzindan farkli bir bakis agisi ile problemi irdelemek hemen
goriilemeyen ¢oziime daha rahat ulagiimasini saglayabilir.

Problem 6 % %

4 tane 3 li zincirden sadece 3 halka agilip % %
kapatilarak sekildeki gibi zincirden bir halka

nasil olusturulabilir?
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Problem16:
f:R > R, f(x)=(n-2)x*+(m+3)x+m+n fonksiyonu sabit fonksiyon ise

f(:/3)=?
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Problem17:
f:R - R, f(x)=(m+3)x+(m+n) fonksiyonu birim fonksiyon ise

n=?
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Problem18:

f:R - R f(x)=2mx+n
gore

f(-1)=?

dogrusal fonksiyonu igin f(1)=2 ve f(2)=8 olduguna
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Problem19:
f:R - R,f(x)=(a’+b)x*+(a-b)x fonksiyonu sifir fonksiyonu ise

a=?
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Alistirmalar:

1. Asagida semasi verilen fonksiyonlarin tiirlerini belirtiniz.

Z
> i

2. f:R > R, f(x)=(m+n)x*+(2n-1)x+m fonksiyonu sabit fonksiyon ise f(100)=?

3. f:R - R,olmak lizere m nin hangi degerleri igin asagidaki fonksiyonlar sabit
fonksiyon olur?

a) f(x)=(3m-1)x+2

X% +3mx +1
X% +2x+1

b) f(x)=

4% +mx +4
2x? —x+2

c) f(x)=

4. f:R - R,f(x)=ax’+(b-2)x+c+3 fonksiyonu sir fonksiyonu olduguna gére a,b,c
kagtir?

5.f:R - R,, f(x+2)=3x+4 ise f(0)+f(1)-f(2) degerini hesaplayiniz.
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Problem 20:

A={a,b,c} ve B={1,2,3,4} kiimeleri veriliyor. Buna gére A dan B ye kag tane
fonksiyon tanimlanabilir?
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Not: A dan B ye tanimli fonksiyonlarin sayisi, s(B)** dir.
Problem 21:

A={ab,c} ve B={1,2,3,4} kiimeleri veriliyor. Buna gore A dan B ye kag tane
bire bir fonksiyon tanimlanabilir?
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Not: A dan B ye tanimli bire bir fonksiyonlarin sayisi, s(B)=n ve s(A)=m olmak

n!

(n—m)!

dir.

tzere, P(n,m)=

Problem 22:

A={a,b,c} ve B={1,2,3,4} kiimeleri veriliyor. Buna gére A dan B ye kag tane
sabit fonksiyon tanimlanabilir?
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Not: A dan B ye tanimhi sabit fonksiyonlarin sayisi, s(B) dir.
Problem 23:

A={a,b,c} kiimesi veriliyor. Buna gore A dan B ye kag tane birebir ve
orten fonksiyon tfanimlanabilir?
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Not: A dan B ye tanimli bire bir ve 6rten fonksiyonlarin sayisi, s(B)=s(A)=m
olmak

tizere m! dir.

Alistirmalar:

1. A={a,b,c,d} kiimesi veriliyor. A dan A ya tfaniml bire bir olmayan kag fonksiyon
tanimlanabilir?

2.s(A)=2 ve s(B)=4 olmak lizere A dan B ye tanimli fonksiyon olmayan kag tane
baginti vardir?

Fonksiyon Grafikleri

Fonksiyon grafikleri kartezyen ¢arpim ve baginti grafikleri gibi
diistinilebilir. Buna gore agagidaki ornek grafikleri gizelim.

Ornek 1:

A={0,1,2,3,4} olmak lizere f: A - R, f(x)=2x+1 fonksiyonunun grafigini
gizelim.
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Ornek 2:

1
A={0,=
{121

grafigini gizelim.

l,g ,2,2 ,3% 4} olmak lizere f: A —» R,f(x)=2x+1 fonksiyonunun

Ornek 3:

f:R = R,f(x)=2x+1 fonksiyonunun grafigini gizelim.

Ornek 4:

A={-2,-1,0,1,2} olmak iizere f: A - R f(x)=2x*-1 fonksiyonunun grafigini
gizelim.

Ornek 5:

A={1,2 3,4} olmak iizere f: A - R,f(x)=-x*+4 fonksiyonunun grafigini
gizelim.

Ornek 6:

f:R - R,f(x)=x+2 fonksiyonunun grafigini gizelim.
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Ornek 7:

f:R —= R,f(x)=4x-2 fonksiyonunun grafigini gizelim.

Ornek 8:

f:R - R,f(x)=3x fonksiyonunun grafigini gizelim.

Problem 24:

Yanda grafigi verilen f bagintisinin

bir fonksiyon olup olmadigini grafigi 2}

inceleyerek agiklayiniz. 1t

1
'—\
. . .
¢
NS
wl------e
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Dikey Dogru Testi:

Bir bagintinin grafigi verildiginde bu grafige ait bagintinin bir fonksiyon
olup olmadigini anlamak igin, x eksenine dik dogrular gizilir. Eger Aer dogru
grafigi sadece bir noktada kesiyorsa bu grafik bir fonksiyon grafigidir. Eger
herhangibir dogru grafigi birden ¢ok noktada kesiyorsa verilen grafik bir
fonksiyon grafigi olamaz.

Glnki;

Alistirmalar:

Asagida grafikleri verilen bagintiardan onksiyon olanlari belirtiniz.
AY AY
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Problem 25:
Yandaki grafigin hangi fonksiyonu
belirttigini tahmin ediniz ve bu
fonksiyonun Tanim ve Gériintii

kimelerini yaziniz.
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Alistirmalar:

1. Yandaki grafigin hangi kurala
gore yazildigini tahmin ediniz

ve bulduklariniza gore

asagidaki sorulari cevaplayiniz.

% f bir fonksiyon mudur?

% f nin tanim kiimesini yaziniz.
% f nin gériintii kiimesini yaziniz.
¢ f nin kuralini yaziniz.

2. Yandaki grafigin hangi kurala
gore yazildigini tahmin ediniz

ve bulduklariniza gore

asagidaki sorulari cevaplayiniz.

% f bir fonksiyon mudur?

% f nin tanim kiimesini yaziniz.
% f nin gériintii kiimesini yaziniz.
% f nin kuralini yaziniz.
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3. Yandaki grafigin hangi kurala 4y
gore yazildigini tahmin ediniz FRY] S
3
ve bulduklariniza gore ! ) :
asagidaki sorular: cevaplayiniz. o-U--0
Do L X
210 12 g
% f bir fonksiyon mudur?
% f nin tanim kiimesini yaziniz.
¢ f nin gériintii kiimesini yaziniz.
% f nin kuralini yaziniz.
AY
4, Yandaki grafigin hangi kurala al
3l
gore yazildigini tahmin ediniz [Ty
21 --d---bo-g f
ve bulduklariniza gore 71| DT S
RN
asagidaki sorulari cevaplayiniz. of 1 2 3 4°

% f bir fonksiyon mudur?

%* f nin tanim kiimesini yaziniz.
%* f nin goriintii kiimesini yaziniz.
% f nin kuralini yaziniz,
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Buna gore belirtilen tarihleri grafikte isaretleyerek gece veya giindiiz

Kuzey yari kiirede ekinoks zamanlari ve en uzun gece ve en uzun giindiiziin
siireleri ile ilgili bir grafik giziniz.

yasandigi zamanlar asagida verilmistir.
21 Aralik tarininde de en uzun gece, en kisa glindiiz yasanir.

21 Haziran tarihinde en uzun giindiiz, en kisa gece yasanir.
(Yaklasik olarak 16 saat 50 dakika gece.)

(Yaklasik olarak 16 saat 50 dakika giindiiz.)
23 Eyliil tarihinde gece ile giindiiz siireleri egitlenir.

21 Mart tarihinde gece ile giindiiz siireleri esitlenir.

o

ETKINLIK:

96



ETKINLIK:

Asagida kifarg telefon sirketine bagl olan Ayse'nin telefon konusmalari

tablo halinde verilmistir. Buna gore Ayse'nin giin iginde Annesi, arkadas Giil,

nisanlisi Mehmet ve kardesi Ece ile telefon gériismelerinin zamanlarini gosteren

bir grafik giziniz.
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Sorular:

1. Yukaridaki tabloya gore kifarg telefon sirketinin tarifesi geregi (tarife

asagida verilmistir) Ayse'nin bu giinkii telefon konusma tutari kag YTL olur?

Tarife:

Her bir dakika igin 2YKr

X3

*

Aksam 19:00 dan itibaren yarim tarife

X3

*

2. Ayse'ye bu giin igin telefon girketi 2,4YTL fatura kesmigse bu sirketin tarifesi

nasil olabilir?(Aksam igin yarim tarife uygulamasi olmak lizere)

97



Problem 26:

Ayni boyda , yanma siireleri ve kalinliklari
farkli iki mum icin agagidaki bilgiler verilmistir.

I. Kalin mum, her bir dakikada 15mm
kisalmaktadir.

II. Ince mum, her bir dakikada 20mm
kisalmaktadir.

III. Ince mum, 8 saat yanabilmektedir.

Buna gore her iki mum ayni anda yakildiktan sonra 230. dakikada kalin
mumun boyunun ince mumun boyuna orani ne olur?
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APPENDIX F

PROBLEM SOLVING STUDENT REPORT

PROBLEM COZME iCiN OGRENCIi RAPORU

Problem ¢6zerken yaptiklarinizi ve hissettiklerinizi agiklamak i¢in asagidaki sorular1 cevaplayiniz.

1.Problemle ugrasmaya basladiginda ilk defa ne yaptin?Ne diistindiin?...............ccecevennne

4.Problemi ¢ozerken kullandigin veya kullanmaya ¢alistigin yollardan bagka problem ¢dzmeye uygun
yol var m1?Varsa bu yol nedir?.........ccccoueeeeirinininiiieicinc e
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6.Cevabin dogru oldugundan emin miSin?Neden?..........ccecverveecierierrenenieierieeese e seeseeeenens
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APPENDIX G

OBSERVATION FORM

SINIF ICi DERS GOZLEM FORMU

Derse baslama saati: Ogretmen:
Gozlem yapilan sinif: Tarih: Gozlemci:
Konu:
Ders hakkindaki diisiinceler: Evet Hayir

1.Dersin baglangicinda 6grencilerin konuya dikkatleri ¢ekildi.

2. Ders islenirken 6grencilere yeteri kadar sz verildi.

3. Dersin iglenisi sirasinda problemler ortaya atildi.

4. Problemlerin ¢oziimiinde problem ¢6zme adimlari kullanilda.

5. Problem ¢6zme adimlarimin kullanilmasi i¢in 6grenciler tesvik
edildi.

6. Ogrenciler problem ¢dzme stratejileri kullanmalari i¢in motive

edildi.

7. Ogrencilerin derse katkilar1 degerlendirildi.

8. Derste gergek hayattan ornekler kullanildi.

9. Derste konunun gercgek hayatla ilgisi kuruldu.

10.Derste kullanilan problemler 6grenci igin ilgi ¢ekici hale
getirildi.

11. Derste kullanilan sorulardan problem ve alistirma olanlar1
vurgulandi.

12. Hemen hemen her dgrenci ile ilgilenildi.

13. Dersin bitiminde konu toparlandi.

Eklenmek istenen diisiinceler:
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