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OZET
Bu aragtirmanin amaci ilkogretim 8. Sinif &grencilerinin basart giidiisii diizeylerini ve

problem ¢6zmeye yonelik yansitici diisiinme becerisi diizeylerini incelemektir.

Arastirma Istanbul il sinirlar1 ierisinde yer alan 2 6zel 2 resmi ilkogretim okulunda 6grenim
goren 461 Ogrenci ile gerceklestirilmistir. Bu arastirmanin verileri Umay (2002,a) tarafindan
gelistirilen “Basar1 Giidiisii Olgegi” ve Kizilkaya (2009) tarafindan gelistirilen “Problem

Cozmeye Yonelik Yansitic1 Diisiinme Becerisi Olgegi” kullanilarak toplanmustir.

Bu aragtirma da niceliksel arastirma metodu kullanilmistir. Arastirmanin verilerinin

analizinde Ortalama, Standart Sapma, Frekans ve Yiizde kullanilmistir.

Arastirmanin sonucunda; 6grencilerin matematik dersine iligskin basar1 gilidiileri ortalamasi
(3(:22,78; Sd=4,13). Ogrencilerin basar1 giidiisii 6lgek ortalamasi, basar1 giidiisii 6lgek orta
noktasindan diisiik bulunmustur.

Ogrencilerin problem ¢dzmeye yonelik yansitici diisinme becerileri ortalamasi (X=33,84;
Sd=11,70). Ogrencilerin problem ¢dzmeye yonelik yansitici diisiinme becerisi 6lgek
ortalamasi, problem ¢6zmeye yonelik 6lgek orta noktasindan diisiik bulunmustur. 8. Sinif
ogrencilerinin matematik dersine yonelik basar1 giidiileri ile problem ¢6zmeye dayali yansitict

diisiinme becerileri arasinda anlamli ve pozitif bir iligski bulunmustur r=.63, n=461, p<.01.

Anahtar sozciikler: Matematik, basar1 giidiisii, yansitict problem ¢dzme becerisi
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ABSTRACT

The purpose of this study is to examine the relationship between the 8" grade students’ math
achievement motivation and their reflective thinking skills towards problem solving.

The research was conducted across 2 private and 2 public primary schools and on 461
students in those schools. The data were gathered by the “Achievement Motivation Scale”
developed by Umay (2002,a) and the “Reflective Thinking Skill Towards Problem Solving
Scale” developed by Askar and Kizilkaya (2009). In this study was used quantitative research
methods. Arithmetic Mean, Standard Deviation, Frequency, Percentage, and the test of
significance of the difference between the percentages were employed to analyze the data of
the research.

The research result show that the mean of the achievement motive score is (X=22,78;
Sd=4,13). It was seen that students’ achievement motivation scale scores mean is under the

midpoint of the achievement motivation scale for mathematics.

The mean of the reflective thinking skill scale towards problem solving scale scores is
(X=33,84; Sd=11,70) in this research. It was seen that students’ reflective thinking skills
towards problem solving scale scores mean is under the midpoint of it. In addition
achievement motives scores positively and significantly correlated with the Reflective

Thinking Skill Scale toward Problem Solving Scores, r=.63, n=461, p<.01.

Keywords: Mathematics, Achievement Motivation, Reflective problem solving skills



1. INTRODUCTION

Education is an important area where the studies are conducted for the solution of many
problems in the world. Educational sciences have been examined the teaching and learning
process of the individual on the how, what, and in what way learned in detail. The Science of
Education was revealed scientifically valid data to change individuals’ behavior. In the

broadest sense of teaching were providing teaching learning activities (Daubler et all, 2014).

Improving the quality of education has been one of the most important pursuits of the
educational institutions. In educational programs there are items related to which behaviors to
gain to the individuals. Curriculum development is one of the factors in order to built useful
classroom settings. From this perspective we take the position that curriculum must
significantly based on scientific basis. Curriculum development must respect a number of
basic principles: To be based on a needs assessment, to be scientific, based on the
applications. “Curriculum” is a difficult concept to provide a limited description (Hitchcock et
al., 2002).

Developing a curriculum involve numerous steps, needs analyzing, piloting, planning and
development, implementation, evaluation. It includes very comprehensive studies such as
syllabus planning, setting philosophy of education, material development testing (Zohrabi,
20149. As Young (2013) pointed today curriculum development is more difficult because of
the expanding knowledge and rapid developments in technology. In order to build convenient
curriculum we have to be know that students perceptions, beliefs and cognitive skills.

This study focuses on mathematic teaching and learning process within the curriculum theory.
The Mathematics curriculum as part of the secondary level curricula aims at teaching students

via learning experiences, values and attitudes which supported with global vision
(Nicolescu&Petrescu, 2014).

Mathematics is a cumulative lesson. Each step was constituted the basis for the next steps in
mathematics learning experiences. Each student puts the steps on top of in an active way. The teacher

is a supporeter in each step (Haji, Shahrill and Mundia, 2014).



In the mathematics teaching and learning process, should be made of all the activities in order
to achieve a certain goal. This requirement makes it important to mathematics teaching
programs. Math curriculum was provided thinking about the math, understanding of general
problem solving strategies, to be in a positive attitude towards mathematics. In this context,
the mathematics program is a rich and comprehensive process in the learning of mathematics
(MEBa, 2005, p. 17).

Knowledge of developments in the field of science and technology in the twenty-first century
was changed rapidly and was increasing the need for information. Societies are turning to the
concept of world citizenship from individuality. The most important resource is the human
resource for countries. As in the advanced countries to support educational research and
studies and the development of our education system is very important. Developing countries
was gave special attention to mathematics in the curriculum implemented in schools. Within
that context, nations place utmost importance to the projects that can train scientists who can
keep up with the new world order. One of these projects, the Organization for Economic
Cooperation and Development (OECD) launched from 2000 the world's most comprehensive
which is in the nature of educational research Program for International Student Assessment
(PISA) application.

According to the report of MEB (2012b, p.27), the following dimensions have been addressed
with mathematics in PISA;
e editing a given problem as a mathematical problem (formulation),
e solving problems with mathematical knowledge and mathematical reasoning
(execution)
e making a decision on the suitability of the obtained results to real life

(interpretation/evaluation)

Including in the report of MEB, good problem solving is directly related to the way to be
successful in mathematics. In the teaching of mathematics course the way problem-solving
process operates bears great importance. Problem solving was required the use of critical,

creative, and reflective thinking, analysis and synthesis skills (Soylu & Soylu, 2006, p.99).

One of the main aims of mathematics teaching that the students gain the ability to solve

problems encounter in everyday life. Problem solving is a mental process and skills.



According to Caprioara (2014), in mathematics, solving problems represents the most
effective concept to contextualization and re-contextualization of concepts, to operational and
basic mathematical knowledge transfer to ensure a sustainable and meaningful learning.

One other characteristic that is required for student success is motivation. Motivation takes
the fore stage in teaching-learning process since it is the method that enables individuals to
willfully pursue their behaviors. Motivation is what determines the power and energy level of
any person’s behaviors. The vitality and continuity in a person’s behaviors and the climbing

level of energy indicate that s/he is a motivated individual (Akbaba, 2006, p.143).

As Fidan (1986, p.120) states that there are some aspects of achievement motivation in the
classroom teaching;

e Students encourage to get rid of the uncertainty

e The needs of self-actualization give to the students’ dignity.

e Students find himself\herself worthy.

Achievement motivation depends on the requirements of success. Individuals’ success are
confirmed, they would work harder to reach new success. According to Bakar and et all.
(2010), it is important to note that motivational variable appeared strongly related to high

achievement for instance to high level of intelligence quotient.

On accounts of the reasons listed above, a need has arisen to conduct a research that analyzes
math achievement motivation and reflective thinking skills towards problem solving.
Analyzing achievement motivation is a recent phenomenon and there are still a limited
number of studies providing suggestions particularly on educational programs in Turkey. In
addition there are limited quantity of studies that analyze in detail RTSTPS which is
associated with achievement motivation. Thus it is considered that present research, focusing
on the concept of achievement motivation of which effect on learning is indisputable, shall
contribute remarkably to developing various suggestions that can assist students in coping

with potential problems they face in mathematics course.



1.1.Concept of Mathematics

As one of the most antique sciences in the history of mankind mathematics has been one focal
topic of numerous researches. In the course of time, mathematics just like any other sciences
improved itself and defined in different ways by the researchers. Some of these definitions
are;

Turkish Linguistic Society explains mathematics as: "A branch of science analyzing in
scientific terms the structures, features, correlations of shapes, numbers and multitudes and

separated into sub-branches such as arithmetic, algebra and geometry.

Gozen (2001) claims that mathematics is branch of science composed of arithmetic, algebra
and geometry. Measureable quantities of arithmetic and algebra can be expressed with the
words like “few, very few, a lot, quite a lot” and they exist in nature and society in relation to
the qualities of objects. Geometry on the other hand deals with abstract forms. In short G6zen
(2001, p.22) argues that “mathematics is branch of science examining abstract shapes that can
be manifested via definitions and the qualities of measurable quantities and the fixed points in
their interrelations”. Mathematics is a language that uses symbols that are defined in the

terms.

Nesin (2010) states that mathematical concepts have been integrated into real life at all times.
To illustrate his claim he points to concepts “single”, “circle” and “pi”. Umay (2001, p.234)
argues that the main difference between humans and the other living beings is man’s ability to
think and mathematics is the most important science known to improve thinking skills. In that
way mathematics, by enabling us to find solutions for daily life problems, form relations and
use logic, keeps our system of thinking always fresh and alive. Mathematics with a universal

language consists of abstractions.

Baykul (2009, p.36) states that mathematics is a universal language formed by utilizing the
relations and symbols among magnitudes, numbers and shapes. Mathematics is a science that
can analyze existing knowledge, assist us in comprehending our immediate surrounding and

logical thinking.

Consequently, by making use of already-existing definitions on mathematics, it would be

more reasonable to point to its features instead of suggesting only one definition;



e Since the quantities do not exist on their own in the world, human mind make a
division between objects and make them abstract. Hence mathematics is an abstract
science.

e Mathematics is a language that makes use of symbols.

e In Mathematics no idea can be explained without grounding on logical reasons.

e A Mathematician conducts his/her researches not on the basis of sensory organs but on
the laws of reason. Thus Mathematics is a positive science.

e Mathematical concepts are explained on the basis of necessities and every single
concept has its own history.

e After making a connection between undefined concepts and axioms, the rest of the
concepts are verified by building on top of them. Mathematics improves reasoning and

association skills.

Individuals who have gained all kinds of mathematical thinking skills can solve easily the real
life problems. Mathematics is a thinking tool that helps individuals to recognize him/herself
and the universe. For this purpose, mathematics teaching is very important in lifelong

learning.

1.2.Mathematics Teaching
The developments witnessed in science and technology in the twenty first century point to the
rapid transformation of knowledge and the rising demand for knowledge. Societies are now
more inclined towards global citizenship concept rather than individualism. To keep up with
rapid changes and developments it is known that raising qualified individuals is a
requirement. Accordingly, all nations place utmost importance to the kind of projects capable
of training young scientists who can adapt to the new world order.One of these projects is The
Programme for International Student Assessment (PISA) has been implemented by
Organization for Economic and Co-operation and Development (OECD) member states and
the Project is geared towards assessing to what extend students can reflect their school
education knowledge into daily life (Baykul, 2009). The Project involving 70 states deals with
below-listed domains;

I.  To what extend students are prepared to cope with the problems faced in information

society



Il.  To what extend students can employ their mathematics and science course knowledge
in the new world order mostly based on technology and scientific development
I1l.  To what extend students are endowed with skills and knowledge essential to allow
active participation into social life. Mathematics questions integrate the fields below;
a. Space and shape (geometry)
b. Transformation and relations
c. Numbers (arithmetic)
d. Uncertainty (probability) (MEBb,2012, p.27)

According to PISA, students can be focus on creating mathematical problems in different
situations, formulate, analyzing and interpreting these ideas, solving problems, reasoning
and effectiveness communication. However, Baykul (2009) posits that in Turkey elementary
education mathematics teaching is heavily engaged in operation skills. There is lack of focus
on inter-branch transfers, association with daily life and practicing mathematical knowledge
which collectively places Turkey into the last ranks in PISA exams. This result awakens the
question in mathematics-teaching relevant studies how mathematics is perceived and
explained by students and how it is possible to improve mathematical thinking skills.
Concerning this position, a number of researchers have emphasized the cognitive and
affective stages of learning process. ilhan and Oner Siinkiir (2012, p.278) pointed that
mathematics anxiety and positive & negative perfectionism are related to predicting
elementary school 8" grade students’ mathematics success. Yildiz and Uyanik (2004, p.442)
draw attention to the below ordered points in mathematics teaching:

e In Mathematics teaching, teachers should go beyond possessing extensive field
knowledge but they should also be attentive in selecting the correct teaching methods
in transferring their field knowledge to students.

e In Mathematics teaching, activities should be implemented hand in hand with
immediate surrounding. In that way, responsibilities can be equally distributed among
school-family and student.

e Prior to presenting the concepts to students, assignments should be given to students
so that they can come to class prepared in advance.

e In Mathematics teaching, assessment should be objective and students & parents

should be provided with sufficient knowledge on this issue.



e Science of mathematics, which is based on abstract thinking, is deemed to be boring
and difficult by students. If Mathematics teaching is associated with technology or in
other terms with daily life thus become concrete, the problems likely to arise can be
solved.

According to Sullivan (2011, p.25) there are six key principles for effective teaching of

mathematics.
Principle 1. Articulating goals: This principle emphasises the importance of the
teacher having clear and explicit goals that are connected to the pedagogical approach
chosen to assist students in learning the goals.
Principle 2. Making connections: This principle is elaborated for teachers as follows;
build on what students know, mathematically and experientially, including creating
and connecting students with stories that both contextualise and establish a rationale
for the learning.
Principle 3. Fostering engagement: Engage students by utilising a variety of rich and
challenging tasks that allow students time and opportunities to make decisions, and
which use a variety of forms of representation.
Principle 4. Differentiating challenges: Interact with students while they engage in the
experiences, encourage students to interact with each other, including asking and
answering questions, and specifically plan to support students who need it and
challenge those who are ready.
Principle 5. Structuring lessons: Adopt pedagogies that foster communication and both
individual and group responsibilities, use students’ reports to the class as learning
opportunities, with teacher summaries of key mathematical ideas.
Principle 6. Promoting fluency and transfer: This principle is familiar to most
mathematics teachers, but it is possible to misinterpret the purpose of practice and

prompting transfer.

The learning process will be carried out that the intended goal should be given in a healthy
and permanent manner in the teaching of mathematics. According to these principles,
planning, implementation and evaluation stages are given a central role to the teacher. The

student must be in the interaction of the wide environment.



Baykul (2009) states that in mathematics conceptual knowledge is relevant of relations
structured in human mind while operational knowledge is the way algorithm and solution
methods of structured relations is expressed via rules and symbols. We employ symbols in
order to express the concepts created in human mind. That is why Baykul argues that the main
issue in mathematics teaching is setting the link between conceptual knowledge and
operational knowledge. Thus mathematics teaching is expected to serve to three objectives
below;

e Students can comprehend inter-conceptual relations,

e Students can structure the algorithm of mathematical operations,

e Students can make connections between concepts and interoperational links.

Giirlen (2014, p.1407) emphasized and suggested that ;
During student-centered activities of teaching mathematics, concrete and cognitive
means should be used in visualizing mathematical concepts and ensuring them to be
understood, in deepening learning and using what is learnt in solving real-life

problems.

Besides Gozen (2001) claims that;

e Considering that mathematics has an abstract structure, mathematics teaching should
aim to gain students abstract thinking skills.

e While teaching mathematics students should be encouraged to creative thinking and
students’ reasoning skills should be improved.

e The functionality of mathematics should be supported via science branches and
teaching should be conducted in a multi dimensional perspective.

e Students should be encouraged to reflect the algorithm in mathematics into daily life.

e Mathematics enables students to use pure logic. Having gained a proper mathematics
education, students should be able to provide neutral arguments in all events they face

in life.

In line with these suggestions, mathematics is not only a branch of science enriching our
intellectual power and ability to make connections between events but it is also a subject
making students feel happier, more enlightened and satisfied as they study more (Yildiz and
Turanli, 2010, p.363). Mathematics, as a universal language speaking on behalf of all sciences



collectively, is closely intertwined with daily life; thus there are a number of features in
mathematics teaching fixed for all age groups. These are;
e students should learn the value of mathematics;
e students should be confident about their capacity to learn mathematics; -
e students should learn mathematical communication via solving mathematical
problems,
e students should be supported while learning mathematics and their achievements

should be celebrated.

Nicolescu and Petrescu (2014) consider that;
“it should be insisted on the concept of continuity of the curriculum in general, the
mathematics one in particular, in order to guaranty a coherent and stable frame for
learning, so the pupil can acquire not only specific competencies linked to isolated
parts of mathematics, but also general ones which can ensure the interdisciplinary and

transdisciplinary.”

In the case that above-listed features are discarded it is less likely that new attempts in
mathematics teaching could provide favorable results at all times (Ersoy and Erbas, 2005, p.
19).

In most of the stages during education, students face challenges in mathematics lesson and
believe that maths is a boring course (Peker & Mirasyedioglu, 2003, Senol, Diindar, Kaya,
Giindiiz& Temel, 2015). In current research a detailed analysis has been presented on the

assumptions concerning the difficulty of mathematics lesson.

1.3.Difficulties in Learning Mathematics

Mathematics is one of the most important lessons students have to learn. At the same time,
this course is seen as a difficult subject by many students. Ersoy and Erbas (2005, p.102)
report that mathematics is not merely a field designed for scientists and engineers. More over
than that it integrates the kind of concepts effective in helping the individuals to maintain their
daily lives. Therefore in democratic states people should be accomplished literates in

mathematics and improve their mathematical skills.
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Dikici and Isleyen (2003, p.105) attest that in order to provide better learning settings for
students the factors playing role in their learning activities should be identified and problems
originating from these factors should be resolved. In line with this deduction Dikici and
Isleyen (2003, p.105) provided the suggestions hereinafter;

> In solving the problems the teacher should guide his/her students and encourage their
participation in class. In that way students’ increasing accomplishment in problem-
solving shall positively reinforce their mathematical motivation.

» Students should be given exercises appropriate to their levels so that their confidence
in achievement should be enhanced.

» Students should be enlightened about the functions of mathematics and by providing
examples from its daily life use, the lesson should be concretized.

» Since the topics covered in Mathematics lesson increase cumulatively previous
subjects and new subjects must be connected and smooth transition should be
established.

» While giving definitions on subjects such as relations and functions graphics and

diagrams must be used so that students are discouraged from rote learning.

In the light of these suggestions, teachers can be minimized the difficulties in learning
activities. Soylu and Soylu (2006, p.109) argue that prior to teaching, a teacher should firstly
identify the complex topics and challenges that are likely to cause learning difficulties and
conceptual ambiguities in mathematics and come to class prepared in advance. It then

becomes possible to alleviate the potential learning difficulties of students.

Literature studies digging out the causes of mathematics fear and anxiety provide a range of
results. One result points to the negative attitude of teachers towards mathematics course. To
minimize mathematics fear and anxiety, teachers shoulder huge responsibilities
(Olmez&Ozel, 2012, Sevindir, Yazici& Yazici, 2014, Senol et al., 2015). Teachers should

support students in learning activities.

Bozkurt (2012, p.199) states that;
» Teachers should reinforce students’ positive attitudes towards mathematics and be
more tolerant against students’ negative attitudes.
» Teachers should act as a guide and encourage full & active participation in class. In

that way students shall have elevated self-confidence.
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» Teachers, by providing games on relevant topics, should increase students’ love for
mathematics.

» Time limits in exams elevate students’ anxiety towards mathematics (Hembree, 1990,
p.33). Therefore time restricted exams should be replaced with alternative
measurement and assessment methods (group works, homework, projects, researches
etc.).

» Effective communication between teacher- student should be formed.

» Teachers should possess the required skills to cope with students’ anxieties.

Teachers are one of the most important reasons for success in mathematics. At the same time,
relevant literature studies prove that teachers are not the mere source of the existing learning
difficulties (Bastiirk and Dénmez, 2011, Sahin, Erdem, Bagibiiyiik, Gokkurt and Soylu, 2014).
Tatar and Dikici (2008, p.191) argue that learning difficulties in mathematics teaching also
emerge from;

» Inadequacy of practical implementation in mathematics teaching,

» Multitude of abstract concepts which are hard for students to grasp and teachers’

failure to concretize the topics,

» Incomplete parts in students’ mathematical background.

In order to solve these challenges below-listed suggestions have been provided,;
» Suitability of materials reinforcing students’ abstract thinking,
> Redesigning teaching by considering the factors causing learning difficulties,
» Computer-aided mathematics teaching and relevant visualization.

In the light of above given activities, here are some of the suggestions to minimize difficulties
in mathematics teaching;
» teachers should previously identify learning challenges associated with the topics they
will narrate and devise applicable methods to solve these problems,
» the abstract concepts should be concretized to maximum length,

» an emphasis should be rendered to readiness level of students.

In the light of these suggestions, it becomes apparent that it is the mission of teacher to guide
his/her students in the process of learning. Despite the suggestions, it is inevitable that there

will be cases in which students shall still face learning difficulties and failures. Although for a
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great number of people mathematics is a pain in life, some individuals value it as a way to
make sense of life. So long as students make sense of mathematics they will be able to love
it. If the case is opposite, students shall be led to negative feelings. In the field of education
more emphasis is given to cognitive dimension whereas affective dimension is ignored.
Durmus (2004a, p.509) claims that one of the reasons related to difficulties in learning

mathematics is motivation.

1.4. Motivation

Motivation derives from Latin word “movere” “moving, acting”; “motive” in French and
English “motive, driving power”. Oriicii and Kambur (2008) say that motivation is the
thought, desire, demand, fear and hope motivating people by guiding their behaviors. Petri
(1996, p.3) explains motivation as the changes in the intensity of behaviors. Intensity of
attitudes is indicative of higher motivation. Petri claims that motivation is also a concept

designating the direction of behaviors.

Akbaba (2006, p.143) argues that in humans’ lives there are intrinsic (personality traits) and
extrinsic (environment) factors affecting the momentum, severity and continuity of behaviors.
In education, acquisition of intended behavior diverts from daily behaviors. The control and
effective use of factors effective in acquisition of intended behavior bear importance in
education. In educational institutions some students hold positive attitudes towards the lesson
whereas some students are careless and not attempt to find solutions for problems. In the
emergence of such difference among students, leading students’ interest plays huge role.
Motivation takes front stage in the process of teaching-learning as it adds desire to students’
behaviors. Motivation determines the volume and energy level of individuals’ behaviors. The
vitality and continuity in a person’s behaviors and the climbing level of energy indicate that

s/he is a motivated individual.

Akbaba (2006) lists the principles below to ensure a high motivation of students;
» The student should not be motivated via extrinsic pressure but intrinsically motivated
to shoulder his/her responsibilities.
» The tasks should meet the age and grade level of students. If the tasks are easy
students can get easily bored. If it is difficult students may not finish their assignments
and their motivation may lower.

» The assignments should match the contents of course.
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» Students should be awarded for their attempts.
» Speaking the same language with students reinforces communication and when
student is supported by the teacher, s/he shall gain elevated motivation in return.

According to Ray (1979), teachers should try their best to improve students’ goals, attitudes
and convictions towards learning. Motivation should not be assessed as the sole medium
determining success but it should also be remembered that motivation plays vital role in a
student’s success. All parents and teachers want their students to learn to enjoy the lessons
and courses outside. Some students enjoy having to learn but some students can avoid the

learning environment. The largest source of these behaviors is motivation for student learning.

According to many studies about the motives, instincts are related to the items which are
intrinsic characteristics of individuals, character and so on. According to behavioral theories
motivation were interpreted as a response style increased or reduced with the awards,
continued long processes. According to the cognitive theory, motives influenced of the
individuals emotions, ideas and beliefs (Pintrich and Schunk, 2002). According to Pintrich
motives is consisting of activities for individual’s intrinsic motivation and goal is a process
that implementation of this formation. The motivation is an internal process, we can not
observe directly. Individuals can choose their activities and they struggled to understand the

motivation levels from these activities (Pintrich and Schunk, 2002).

Motivation not only leads human behaviors but it also involves the potential effects of
performed behaviors. Motivated individuals are more determined in their thoughts and acts
(Yazic1, 2009, Oztiirk and Uzunkol, 2013).

Motivation is a force that directs students to study at the school. Motivation creates an effect
that leads and moves the behavior as well as strengthening it. This situation suggests that
motivation is an important factor on learning (Yenice, Saydam and Telli, 2012; Glynn,
Aultman and Owens, 2005).

According to Akbaba (2006, p.343), motivation is to take action to do something. People's
motivation levels and forms vary. A student enough motivation has difficulty learning stage.
Therefore, motivation is a prerequisite for learning. Student motivation towards their subjects

they are interested in is easier. When they do their homework and when they study their
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exams are more highly motivated. Students how they would be motivated to become so
successful. Motivation is a resource that determines the direction and severity of the student's
behavior. Motive is the driving force of the movement who organisms to achieve specific
purposes. Motivation is to achieve a certain objective the state of physiological, affective and

cognitive empowerment (Depasque and Tricomi, 2015).

1.5.Types of Motive

Issues that attracted the interest of each student vary. Hence, the motivation of each student
varies in the way of each other. In that reason we can consider classification to the motive.
Motives is classified as according to basic primary and secondary; according to the continuity
of state and trait; according to the source internally and externally (A¢ikgdz, 2005, p.208-
210).

1.5.1. Primary and Secondary Motives

The primary motives are based on the basic biological urge. This motive is available in all
living things. Hunger, thirst, sexual desire may be examples of the primary motive. Secondary
motive is based on social and psychology. They are compassion, social approval, along with
the desire, success, motivation and self-discovery (Akbaba, 2006, p.344).

Social motives are learned motives. Social motives are closely related to the concepts of
power, success, fear of success, belonging, security, and status. These rules provide the layout
and the continuity of social life. These rules also provides habits of behavior in human life
(Tatyana, et all, 2015).

1.5.2. State and Trait Motives
State incentives arise under the influence of a given situation is temporary. A student working
for the exam is given as an example of trait motivation. Students working to learn are given as
an example of state motives. Situational motivation is temporary continuity motives are more
permanent (Akbaba, 2006, p.344)

1.5.3. Intrinsic and Extrinsic Motives:

Intrinsic motivation can be defined as the person's doing something for himself/herself. Some
researchers argue that biological and physiological basis of motivation resources. These
resources can be divided into two groups depending on the structure. One of the groups

elements are hunger, thirst, sleep, avoidance of pain, or to stay away from physical danger and
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sexuality. The other group elements are curious, changing the environment and the desire to

be active (DePasquen and Tricami, 2015, p.177).

Motivation is internal in most people's eyes. Individuals feel the urge to do a job. However
people are affected outside experiences. In other words, motivation is affected by external
factors. These factors are such as rewards, recognition, incentive, promotion and praise
(Bruce, 2011, p. 72)

Extrinsic motives occur with such as requests reward and punishment. Intrinsic motivation
occurs with interest, requirements and venue. Extrinsic motivation includes influences from
the outside of the individual. The intrinsic motivations are inherent in response to the needs of
the individual. They are curiosity, need to know, not enough demand, growth desire (Akbaba,
2006, p. 344).

1.6. Motivation Theories
There are several theories explaining to Motivation. Behavioral, Social Learning, Humanistic

and Cognitive Approaches explain the motivation.

1.6.1. Behavioral Theories

Behaviorists have done studies on animals observable and measurable behavior and explained
how motivation affects learning. Behavioral theorists examine observable behaviors.
According to the behavioral theorists learning is based on the link between stimulus-response.
According to them, the observed change in behavior of the organism occurs when learning
takes place. These changes occur with the principle of are classical conditioning, operant

conditioning, and observational learning (Turabik and Baskan, 2015).

Classical Conditioning: to give emotional and physiological responses against warner.
Operant Conditioning: Emerging changes from behavioral results.

Observational Learning: learning by observing the lives of others.

According to behavioral theorists, behavior is controlled by the environment. In learning-
teaching process, reinforment, puanishment and awards were come to the fore. It is important

to create the appropriate environment in the learning activities (Ac¢ikgoz, 2005). Behavioral
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psychologists have developed concepts such as “reinforcement”, “criminal” and “sampling”

to describe learning.

Behavioral approaches can explain the motivation of the external reasons such as their base to
learn the external effects. According to behavioral approaches, the motivation of the students
can increase with beautiful words, grades or awards (Petri, 1996). External motivation has a
negative impact on the students. Students may deviate from their objectives because of this
approach. They can focus on the prize and it damage the motivation (Akbaba, 2006, p. 355).

1.6.2. Humanistic Theories
Humanistic psychologists emphasize the importance of intrinsic motivation. In a majority of
the humanistic theorists the role of the requirements is very important. According to Maslow,
there are requirements on the basis of the motivation of individuals (Ticu, 2013,
p.927).Humanists believe that people should work as a whole. Acording to the humanistic
theorists, people represent as a whole with experience, special interests, motivation and
environment (Sahin, 2005, p.51). According to Stewart (2003) and Sturt (2004), humanistic
approach was put principles into the training program.

e Intended to train the fully independent individual.

e There is no coercion and directive, there is attention and respect.

e Students are encouraged to be active

e Students learn best what they want and what they need to learn.

e Instruction should be based on students’ interests, abilities and needs.

e Rules, resources, and applications should identify the student.

e Feelings are as important as facts.

The humanistic approach is considered the human in the mental, emotional and social factors
as a whole. It examines how examine these factors affect learning and to motivation. There is
a need for providing them motivation of individuals on the basis of this approach. Each
student has been motivated by this approach. This approach recommends a student-centered
education. At this time according to this approach teacher should act autonomously without
depending on the program (Akbaba, 2006, p.356).
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1.6.2.1. The Theory of Hierarchy of Needs

One of the forerunners of Humanist Psychology, Maslow claimed in his researches that in
order for each individual to self-actualize him/herself, that person is expected to possess the
kind of motives directed to unveil one’s top-level potential. Yiicel and Giilveren (2007, p.72)
argue that these motives lead any person towards particular behaviors. If that person receives
positive results from particular behavior, the same behavior is reenacted when the same
situation arises. If the result is negative or in other terms the effects on the individual are

adverse, the person avoids particular behavior.

Maslow (1943) reports that the Theory of Hierarchy of Needs demonstrates an individual’s
stages of development and the way how motivated behaviors are unveiled. Maslow defines
individuals as human beings who are constantly in need of self-improvement. Until the
moment their needs are satisfied individuals shall, at all times, feel themselves unsatisfied.
Maslow grouped such human needs in a hierarchic order from the basic to the top stage.
Maslow ordered the motives as per their rank of significance in this hierarchy level and
claimed that once needs at the bottom stages are satisfied, people then can attempt to fulfill
their motives in a higher step. As illustrated in Figure 1, the peak level one can reach is the

stage of self-actualization.

Self
actualization

/ Need for \

/ Need for love/belonging \
/ Need for safety \

/ Physiological needs \

Figure 1. Maslows’ Hierarchical levels of the motives.
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Maslow (1943) stated that;

Physiological needs: Food, drink, sex, sleep and air need which are relatively independent
from each other.

Safety needs: Protection from elements, security, order, law, stability, freedom from fear.
Love and belongingness needs: Friendship, intimacy, affection and love- from work group,
family, friends, romantic relationships.

Esteem needs: achievement, mastery, independence, status, dominance, prestige, self-respect,
respect from others.

Self-actualization: realizing personal potential, self-fulfillment, seeking personal growth and

peak experiences.

1.6.3. Cognitive Theories

Cognitive approach has emerged as a response to behavioral approach. This approach reverse
the behavioral approach allows the intrinsic motivation. Cognitive approach gives students the
importance of individual characteristics. It is important to know the students of the work style
by the teachers. Curiosity to know, getting feedback, effort, and reach the goal of intrinsic
properties, such as the need for achievement, emphasized that the most important elements of
motivation (Akbaba, 2006, p. 355).

According to cognitive scientists has been believed that behaviours do not shaped by reward
or punishment. Cognitive scientists have been maintained that human behaviors emerged with

plans, objectives, expectations and schemas (Woolfolk, Hoy and Mc-Cune, 1980).

1.6.4. Social Learning Theories
According to social learning theorists, there are three basic elements that affect motivation.
These are the expectation of achieving the purpose of these individuals, the purpose for the
individual and the individual's work is an emotional response to the value (Ticu, 2013, p.927)
Social learning theories defend through the model of learning together with internal and
external processes. Individuals are affected by external stimuli and guided by internal effects.
According to Social learning theorists, there are three basic elements affecting the motivation.
1. Individuals for the purpose of achieving expectations,
2. the value of the purpose for the individual,

3. Individual responses will be made (Bulut, 2006, p. 19).
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It has been proposed different theoretical approaches to the understanding of the importance
of the motivation. The level of motivation can be determined with oral expression, making the
choice between targets and goal-oriented behavior indirectly from observable sequences of
actions in the learning process. It can be said that motivation strategies are the components of
motivational beliefs of people. From this perspective, these components can give clues about
the nature of the motivation of people. These structures are seen directly related to academic
motivation (Tahiroglu, Cakir, 2014, p.32).

1.7. Achievement Motivation
Many theories have been developed on the subject of motivation. Some of these are
Behavioral, Humanistic, Social Learning and Achievement Motivation Theory. In this study,

the theory of achievement motivation, which is a positive effect on learning, was examined.

Achievement motivation is the essence of expectancy-value theory. Achievement motivation
theory has drawn attention to the needs of Murray classification. Then it is classified by
systematized by Atkinson. High hope of success with low fear of failure the achievement
motivation will be high. The opposite low hope of success with high fear of failure the

achievement motivation will be low (A¢ikgoz, 2003, p.234).

Expectancy-value theory takes over expectations as a motivational factor. According to this
theory, motivation was determined expectations regarding the behavior of individuals and
their behavior to the given value. The level of motivation may affect the possibility of
performing the behavior. A high probability of realization, a weak the given value for
behavior can increase the individual’s motivation (Brophy, 1999). This explanations focus on
the expectations of individuals. However there are not only students within the scope of the

objectives to be achieved in educational activities.
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Table 1.
Differences between those with High Motivation for Achievement and Low Motivation for

Achievement

High Low
Learn for the sake of learning Appear to have learnt
Set medium hard goals Set quite easy or hard goals

Have sophisticated feelings of competency  Have low feelings of competency
Place value to struggling Place value to extrinsic factors
Try to overcome challenges Feel intimidated in the face of challenges

Note: From Agikgdz, K., U. (2003).Etkili Ogrenme ve Ogretme. izmir: Egitim Diinyas
Yayinlari., p.208

Fear of failure and avoidance of failure is the negative aspect of achievement motivation. Be
successful and avoid failure located on different levels of people. If a person’s achievement
needs are more than higher of avoidance of failure, that person will try to take into account all
the risks of achievement (Fidan, 1986, p112).

Achievement motivation is defined as, and a tendency or a request to make them as good as
you can as quickly as possible (Soyer, Sar1 and Talaghir; 2014, Yusuf, 2011). In many
researches it is stated that individuals want to overcome obstacles, to obtain a high standard
for themselves, to be dominant to the others and to develop their skills. Therefore it is very

clear that the success is a motivation (Mala and Veresova, 2014, p.1959).

Teachers, taking into account the achievement motivation of students to recognize their
students on an individual basis and taking into account the need to organize their teaching
potential. In addition, those with the lowest high achievement motivation would be
appropriate not to apply the same teaching strategies. Students’ behaviors are given below
with high and low achievement motivation. Teachers should make teaching considering them
(Fidan, 1986, p.112).
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High achievement motivation student behavior;

They deal with difficult problems better and tastefully

They want to give feedbacks from time to time

Details of a grading system with a certain precision and is more appropriate
They prefer new and unexpected problems.

Not afraid of failure

Low achievement motivation student behavior;

They prefer problems and assignments in the middle challenges.
They usually wait for reinforcement and feedback.

They adopted a tolerant note system.

They work in small steps.

They avoid heard their mistakes by others.

Successful students see the talent and effort as the cause of their success. They tend to see the

lack of effort as a cause of failure. High achievement students are motivated in failure. Low

achievement students are motivated in success (A¢ikgoz, 2005, p.234).

Motivation, can originate from several sources such as curiosity, competition, or self efficacy

beliefs. Atkinson mentions three factors that determine the behaviors. These are (Umay, 2002,
p. 148- 149);

The result of the conflict between hope of success and fear of failure depends on the
power of success and failure.

Successful people with motivation at a high level uses complex cognitive strategies.
They like a challenging task and rush into the middle of the event in order to control
the task.

Our impulses depend on how attractive the results are in our life.

McClelland and Atkinson have made detailed studies on achievement motivation theory.

According to them, people just don't want to get the reward of success, they also want the

success due to the need (Mala and Ceresnik, 2013, p.3027). According to McClelland, people

seek out pleasant emotions and situations. The stimuli that occur in conjunction with these
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nice feelings combined with an emotional situation, that person urges to nice situation (Mala
and Veresova, 2012, p.1961)

Teachers should be made activities in the classroom knowing the student's level of
achievement motivation. Students with high achievement motivation they enjoy doing
challenging exercises. The students with low achievement motivation get the taste of being
successful moderate degree of difficulty in dealing with questions of the research (A¢ikgoz,
2005, p. 236).

Success needs consists of many factors, such as to win the respect of al, approved experts,
save money, and the desire to achieve on its own. We use these factors when defining
successful people. Achievement motivation, beyond the expectation of success or
achievement needs is something much more complex. Motive may arise from natural sources
such as competition and self-efficacy beliefs (Umay, 2002, p.149). According to Atkinson,
success is the result of the tendency to the following substances (Clayton, 2004);

e Motivation for the success of the individual,

e The success of the individual expectations,

e Value to the success of the individual.

As a result, According to Tahiroglu and Cakir (2014, p.31), it is observed that motivation is
one of the preconditions necessary for learning. Students often learn in less time the objects
they are interested in. It can be said that when students are motivated, they pay more attention
to the lessons, they work for doing their homework and exams. It means that a student is
unmotivated enough are not ready to learn (Akbaba, 2006, p.344)

1.7.1. Factors Affecting the Achievement Motive

There are many factors that affect the success of student motivation. Some of these factors are
teacher effectiveness, friends, people's attitude towards school, perceptions, past experience
and parents.

Teacher effect: If teachers are willing, students are motivated more easily. Teachers should
make notification to create positive emotions. Their impact on students’ motivation level is

greater.
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Circle of friends: Friends form the students' social environment. Students loved by friends
are more motivated the courses easily. Students can be cooled lessons from not the acceptance
by friends.
School: Activities in the school must meet the social and intellectual needs of the student. The
student must be provided to come willingly to school. If students’ achievement motivation
will be high if school provides satisfaction in terms of mental and social.
Students’ perceptions of their own: Students' perceptions of their own are their strengths
and weaknesses, skills, personal characteristics and performances.
Motivating student can study efficiently. There are some suggestions to motivate individuals
and to ensure the continuation of motivation (Keenan, 1996, p.5).
e Ask questions interesting, surprising and intriguing in the beginning of the lesson.
e Courses make as possible active, exploratory, the exciting and helpful.
e Make sure the students know how to go to the destination
e Take into account the individual differences in terms of attitudes to school and that
some courses in intelligence, socio-economic-cultural background.
e Help students with the basic needs.
e To take into account the physical conditions of the classroom.
e To feel that you deal with them.
e Organize extracurricular and activities to meet the needs of each student's
appreciation.
e Give feedback on results with highlighting positive aspects.
e To encourage the students to learn for themselves orientation.
e Use techniques, give responsibility to the students and race their own to develope for
their achievement motivation.
e Emphasize students not to afraid of failure.

e Students must be channeled to the attention constantly learning materials.

People are forced to deal with various problems in daily life considering the fact that the
development of problem-solving skills at the secondary level is inevitable (Baykul, 2009,
p.50). As studies related to achievement motivation is examined it surfaces that achievement
motivation is closely connected to problem-solving skill (Bedel and Hmarta, 2014; Dereli,
Angin and Karakus, 2012). Therefore in current study a deeper analysis has been conducted

on problem solving skill as well.
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1.8. Problem Solving Skills

According to new elementary mathematics program, problem solving is seen as an integral
part of the math courses and activities. When students feel that their solution is valued they
can success in the problem solving process. According to MEB (2009) students learn to
communicate with using math and to develop higher-order thinking skills is emphasized.
National Council of Teachers of Mathematics, NCTM (2000) was emphasized problem-
solving skills that receive priority in teaching mathematics and problem-solving approach and

the teaching of mathematics subjects.

It is understood that problems when people face with difficult situation and they have not any
paths to find a solution. Problem solving, is facing a series of challenges to achieve a certain

goal includes efforts to eliminate (Kaptan and Korkmaz, 2002, p.189).

Mathematical problem solving taking place in the center of instructional program some of the
important causes, learning in general, and in particular mathematics and mathematical
understanding that affects in a positive way of thinking. Good problems were stated to be;

e arising from the student's environment

e pushing students to develop and use strategies

e preparing the environment for introducing students to new concepts (NCTM, 2000).

The teacher’s role was determined as;
e select appropriate problems
e manage the use of suitable purpose
e assess students understanding and use of strategies to help them better problem solvers
(NCTM, 2000)

Related research with problem-solving skills have shown that, problem-solving training
increases the ability of individuals to solve the problem (Koray and Azar, 2008; Durmaz and
Altun, 2014). In this case, gaining problem-solving skills from students was depended on to

use effective problem-solving strategies (Arsal, 2009, s.103).
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According to Mathematics Programs of Ministry Education (MEBa, 2009), the general
objectives of problem solving strategies are;

e problem solving was defined as a process .

e problem-solving skills can be developed through the learning of problem solving

strategies.

There are strategies in problem solving;
e To distinguish the important information in the problem
e To develop a plan solution
e To represent the problem with concrete tools, figures, diagrams.
e To use different solution strategies

e to control the solutions strategies (MEBa, 2009)

As seen the Mathematics Programs of Ministery Education (MEBa, 2009), understanding the
problem, developing various solution and controlling the solutions are very important. New
elementary mathematics program, problem-solving strategies were been an integral part of the
maths courses, and teachers attaches importance to the development of strategies through

activities in teaching mathematics.

The solution of each problem is separate from each other. There are some steps to solve math
problems in many researches. According to Polya (2014), mathematics is a problem-solving
activity open to students seeking. Polya also attests that mathematics is not a cumulative of
ready knowledge but it is rather a problem-solving activity open to students’ pursuit (Ozsoy,
2005). Polya (2014), has committed mathematical problem solving in the four steps. These
are;

understanding the problem

to make a plan

implement the plan

A w np e

Control

The critical problem-solving behaviors were determined in many studies (Ozsoy, 2005;
Baykul, 1996).
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Table 2.
Problem-Solving Behaviors (Ozsoy, 2005, p.181)
Stages Behaviours
Understanding the problem a. To define the problem
b. To say/ write the problem with her
own words

c. To draw the problem with the
appropriate figure/ diagram.

Mathematical statements to solutions of a. To write the math sentence.

problems b. To predict the outcome of the problem

Making processes Processes to be used in solving the
problem

Control the solution To compare the estimated results

In the stage of understanding the problem, the problem should be read carefully. Students
should be taken to ensure that the problem situation is understood. The information given in
the problem should be edited by using lists, tables or diagrams. In the stages of mathematical
statements, mathematical operations must be defined and the answer to the problem should be
estimated. In the stages of making process, the process is done correctly the four operations in
problems. In the stages of control the solutions, the estimate of whether it is appropriate or not

is to check the result.

According to Ozsoy (2005, p.182), the behaviors in question constitute problem-solving
skills. It was proposed that the students with above behaviour would have problem solving
skills.

There are several problem solving skills (Posamentier and Krulik, 1998, p.105).
These are;
1. Working Backwards: The stage is that the solution of the problem is performed step-
by-step at the beginning.
Finding a pattern: Students discover patterns to solve the problem.
Adopting a Different Point of View: Students learn new concepts.
Making a Drawing: Students can make visual representations.
Guess and Check: Students can predict the results than check the results.

Accounting for All Possibilities: Students try all possibilities.

N o g~ wDn

Organizing Data: The data was organized to use time efficiently.
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Dewey (1933) recommended method of solving the problem for all students is as follows;
e Become aware of strenghth and define the problem,
e To obtain and classify relevant information,
e Generate appropriate hypotheses,
e To test possible solutions,

e To verify the results and evaluate them.

According to the report of the PISA 2003 study prepared in the framework, problem solving
steps to follow in the process:

e Defined in the context of the problem

e Determination of appropriate information or limitations

e Presentation of possible options or solutions

e Solving the problem

e Checking the solution

e Sharing the results is ranked (PISA, 2003).

According to Schonfeld the theory of solving the problem includes the following stages in the
solution of mathematical problems; Problem analysis, the election of appropriate
mathematical knowledge, make a plan, implement the plan and check the answer (Harskamp,
Suhre, 2007).

Problem solving-related studies examined that there are differences in terms of problem-
solving skills and styles of individuals. People who have sufficient to solve the problem, have
a positive self-image, are initiative in relationships and academically successful. As a result
students, who are successful in solving the problem themselves stimulated towards solving the

problem.

1.9. Reflective Thinking Skill towards Problem Solving (RTSTPS)

Several theoretical explanations have been reviewed for dealing with problem solving. One of
these theories is the John Dewey's reflective thinking theory. It has been recognized as a
classical model for problem solving until the 1950s. It is thought to be practical, especially in

the areas of science and math.
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PISA underlines that at the end of problem solving process, reflective thinking is conducted
on the problem and as a component of this process reflective thinking skill towards problem
solving bears importance (PISA, 2003). Based on this assumption developing, assessing and

measuring reflective thinking skills take the stage as important topics of research.

The ability to think is very important; this is regarded as the feature that distinguishes human
beings from animals. However, it is important is because the usual vague ideas about the why
and how of thinking is ambiguous, containing the values of reflective thinking is important.
Dewey suggested that reflection has the five stages. These stages do not have to be in a
particular order but must be compatible with each other. These five stages are suggestions,
problems, hypotheses, reasoning, and testing (Dewey, 1993, cited Petek and Askar, 2009, p.
84).

Suggestions: The individual are confusing when faced with a situation that appear in the
mind ideas and possibilities. Suggestions increase the need to stop and think. Suggestions are
the energy source of the subsequent questioning.

Problems, instead of facing the small details in a confusing situation as parts of the whole, it
is to see the bigger picture.

Hypothesis, is to what can be done with due consideration of the recommendations. working
on Hypothesis involves to make more observation and thinking over the information. Thus,
the problem was purified, refined, and recommendations is transformed in testable and
measurable.

Reasoning, is to provide to test ideas, suggestions and hypotheses pieced together knowledge
and previous experiences.

Testing, can bring clarity to existing problems.

The stages of Dewey's reflective thinking, is similar to the process of problem solving and has
been a model. As the stages of problem solving was developed by the researchers.

According to Dewey (1933, quot. Petek and Askar, 2009) features that must be present in
person are open-mindedness, willingness and full of responsibility.

Open-mindedness, the ability to look different and new ways to the problem. Open-
mindedness requires being an active listener and readying to hear the different sides.

Full willingness, occurs when being involved with a subject matter. It is connected with
experiencing a lot of ideas and thoughts.

Responsibilities are to take the results of person's activities.
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Schon (1987) was defined the reflection in two ways which are reflection-on-action and
reflection-in-action. Reflection-in-action focuses on problem solving when the action is being
performed. It is the process of containing the rearrangement of action. Reflection-on-action
evaluates every aspect of the action after the action has been performed. It allows to look back

and think about the action.

As a result, to be a good problem solver in business and everyday life provides great
advantages. Students gain success in the problem solving process, increase their motivation

for mathematics (Demirel, Derman and Karagedik, 2015).

1.10. Related Researches

In this section, firstly various publications and research in the world and in our country will be
discussed related to achievement motivation towards mathematics, then the various
publications and research about reflective thinking skill towards problem solving in our

country and the world will be discussed.

1.10.1. Researchers Related To Math Achievement Motivation (MAM)

Green (1995) has studied the effects of gender, job type and job status on achievement
motivation. 264 people have been involved in the research. The data were collected with
Work and Family Cohesion Scale developed by Spence and Helmreich in the study. In the
analysis of the data used multi-analysis of variance. It was revealed that achievement
motivation of teachers was higher than of other professions (lawyer, doctor, etc.) and

achievement motive of females was higher than achievement motive of males.

Salili (1996) examined the effect of achievement motivation on age, gender and cultural
differences. 764 British and Chinese students participated in this research. At the end of the
research, the levels of achievement motivation of Chinese students were found to be higher.

Miller (2000) has examined the effect of mathematics courses at the university and students’
mathematics motivation. At the end of the interviews with students this study has shown that
there is agglomeration on mathematics anxiety, profession, and responsibilities of class or
family. According to the findings for the understanding of motivation was not a prerequisite,

but it was observed that understanding the math increases motivation of student.
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Gottfried (2001) was made a long-term experimental study to determine a direct relationship
between children's academic intrinsic motivation and academic achievement. There was a
positive relationship between motivation and academic achievement. Children with higher
intrinsic motivation have demonstrated high academic achievement and they are more active
in school activities. Gottfried also has found a positive relationship between the motives of

younger age’s children and the motives of later age’s children.

Umay (2002) was investigated the achievement motive level of mathematics teacher
candidates. The achievement motive scale was developed by the researcher. Since 1998 the
scale has been applied to the new beginning of elementary mathematics education students in
Hacettepe University. The final measurements were taken by applying the same students
again in 2002. There was appeared to be a significant difference between the preliminary and
final measurements. However there have been revealed no significant difference the
achievement motive score of new beginning elementary mathematics education students

according to the years.

Broussard (2002) have investigated the relationship between motivation and academic
achievement in first and third graders. Number of first graders was 122 and number of third
graders was 129. Broussard has found a relationship between the high notes and the high level
of motivation. It has been concluded that girls’ extrinsic motivation higher than men’ extrinsic

motivation.

Altinok (2004) has examined the relationship between achievement motivation and science
achievement of fifth grade students according to the gender. 1042 fifth graders was
participated in this research. In this research the data were collected with the achievement
motivation scale. Science achievement of students was determined according to their grades
of previous semester. The findings have revealed that there is a high correlation between the
motive and the success of science. As a result, students ' level of achievement motivation has
been medium. Also it was indicated that motive level of female students was higher than male

students.

Bulut (2006) was investigated learning strategy and achievement motive of secondary school

students in mathematics. 703 seventh class students have been involved in research. As a
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result, the researcher has revealed that students had a middle achievement motive. It has

revealed low achievement motive level decreases the using learning strategy.

Erdogan, Kesici and Sahin (2011) was investigated the prediction of high school students’
mathematics anxiety by their achievement motivation and social comparison. 166 9th grade
students have been involved in research. It was revealed that achievement motivation alone,
and achievement motivation and social comparison together are significant predictors of high

school students’ mathematics anxiety.

Tuncer and Ozeren (2012) evaluated prospective teachers in terms of their use of reflective
thinking skills to solve problems. Fort this aim authors has been researched to determine
whether there is a significant difference with respect to their gender, departments and classes.
The study population is prospective teachers who attend the Education Faculty of Firat

University. It was revealed that there was a significant difference in the class variable.

Yusuf (2011) was investigated the impact of self-efficacy, achievement motivation, and self-
regulated learning strategies on students’ academic achievement. Selected undergraduate
students participated in the study. It was determined that it has the effects of self-efficacy

beliefs, achievement motivation, and self learning strategies on academic achievement.

Kim and Chung (2012), was investigated the role of family orientation in predicting Korean
boy’s and girl’s achievement motivation to learn mathematics. It was revealed that the
relationships between students’ perceptions of parent variables and their achievement
motivations statistically varied across gender. In addition both Korean boys' and girls' family
orientation mediated between their perceptions of parent variables and their own achievement

motivations.

Gnitetskaya, lvanova and Kovalchuk (2015) was investigated the problem of motivating first-
year students to study a complicated material of physics. The results prompted the
recommendations on forming the composition of competing teams in high schools and

universities.
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1.10.2. Researches Related To Reflective Thinking Skills towards Problem Solving
(RTSTPS)

Bereby, Meyer and Kaplan (2005) were investigated the effect of achievement goals on the
transfer of a problem-solving strategy in 7- and 11-year-old children. In the first experiment,
motivational priming took place before the learning of the strategy, affecting the learning as
well as the transfer of the strategy. In the second experiment, motivational priming took place
after the learning of the strategy and before the transfer task, affecting only the process of
transfer. Participants’ self-reported achievement goals suggested that, in both experiments,
participants high on performance-approach goals were less likely to transfer the strategy than

participants low in performance-approach goals.

Tok (2008) studied the effects of reflective thinking activities of 5th graders in science classes
on academic achievement and attitude. The sample consists of 62 fifth graders attending a
state elementary school in the centre district of Hatay in Turkey. Research was carried out on
two groups of experimental and a control group. Reflective thinking activities were applied to
the experimental group. In conclusion reflective thinking activities increase students’
academic achievement in science course. In addition this results reflective thinking activities

affect positively students’ attitudes towards science course.

Karasel, Ayda and Tezel (2010) was investigated the relationship between mathematics
anxiety and mathematical problem solving skills among primary school students. The study
group consists of 134 students studying in 9 different primary schools in the Turkish Republic
of North Cyprus between 2009-2010 academic years. In this study there is a minor significant
difference (r=0.28; p=0.01) between the relationship of students anxiety and problem solving
skills

Yavuz, Arslan and Giilten (2010) determined whether there are differences in prospective
mathematics and social science teachers’ perceived problem solving skills with respect to
their department. The participants of the study were in the fall of 2009 academic year at
Istanbul University in Turkey. The result of the study was that problem solving skill levels of
prospective teachers are below the average, the skills do not differ according to their
departments and senior prospective teachers’ problem solving skills are higher than the

freshman prospective teachers. In addition female prospective teachers have higher problem
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solving skills than male prospective teachers and the ones studying regularly to courses also

have higher skills than the ones studying before the exam.

Ozdogan, Seyitoglu and Giiven (2011) examined that the change over the years of problem
solving skills of pre-service elementary mathematics teachers. The participants consisted of
1st, 2nd, 3rd and 4th class of pre-service teachers in Elementary Mathematics Teacher
Education Program in Karadeniz Technical University. It is revealed that problem solving
oriented lessons should be heightened so as to improve problem solving skills of pre-service

elementary mathematics teachers.

Tuncer and Ozeren (2012) examined evaluation of prospective teachers in terms of their use
of reflective thinking skills to solve problems. This sample consists of prospective teachers
who attend the Education Faculty of Firat University. 113 students were in the second class,
87 students in the third and 29 students were in the fourth class. The study was conducted
according to survey model. It has been found that there was a significant difference in the

class variable.

Baki, Gii¢ and Ozmen (2012) were conducted a study on reflective thinking to problem
solving.. The aim of this study is to determine the pre-service elementary math teachers’
reflective thinking to problem solving. The sample consists of 10 elementary pre-service math
teachers at the third year of their four-year mathematics teacher graduate program. In results
g-has showed that the pre-service teachers were focused heavily on solving the problem in the
shortest way possible during the problem solving process.

Ozgiir, Temel and Yilmaz (2012) were examined the effect of learning styles of pre-service
chemistry teachers on their perceptions of problem solving skills and problem solving
achievements. The participants were the pre-service chemistry teachers of Hacettepe
University Faculty of Education, Department of Chemistry Education. It was revealed that
there is a significant relationship between problem solving achievements and learning styles

of preservice chemistry teachers.

Bas and Kivileim (2013) were examined the correlation between high school students’
reflective thinking skills towards problem solving and their academic success in mathematics

and geometry courses. The sample consisted of 410 High School students. There was a
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significant high correlation between students’ reflective thinking skills towards problem
solving and their academic success in mathematics and geometry courses. In addition of this
result students’ reflective thinking skills towards problem solving predicted students’ their

academic success in mathematics and geometry courses significantly.

1.11. The Purpose and Significance of the Research

Math is a common thinking tool of people. People, who have gained mathematical thinking
skills, would succeed in solving all kinds of problems. Mathematical thinking and problem
solving skills not only in the areas of finance and engineering that can use in everyday life
(Capriora, 2015; Dostal, 2015). Solving the problem is one of the main objectives of
mathmeatics education. Therefore to enable and develop problem solving skils are very
important in mathematics education. In each country attaches importance to mathematics
education to raise individuals who are able to find the right solutions and right thinking. As
shown by the results of pisa2012 and TIMSS-2011, success of mathematics in our country is
low (MEB, 2013; Biiyiikoztiirk, Cakan and Tan, 2014).

One other characteristic that is required for student success is motivation. Research offers
some evidence that motivation have important effects on student achievement (Erdogan,
Kesici and Sahin, 2011). Students must want to learn and give attention to learn something.

They must be driven for it.

The overall purpose of this study presented as to investigate MAM and RTSTPS scores levels
of the 8" grade students towards mathematic. For this purpose, the contents of the
mathematics curriculum, the nature of Mathematics, mathematics learning processes, MAM
and RTSTPS within the scope of this thesis was discussed. In this direction, research problem

statement and sub-problems is structured in the following way.

1.12. Research Questions
The problem being addressed in this study is “What are the relationships between math
achievement motivations and reflective thinking skills towards problem solving of the 8"

grade students?”

Sub-problem1: What are the Achievement Motivation Scale scores levels of the 8" grade

students?
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Sub-problem2: What are the Reflective Thinking Skills towards Problem Solving Scale scores
levels of the 8" grade students?

Sub-problem3: Is there any relationship between students’ Achievement Motivation Scale

scores and Reflective Thinking Skill towards Problem Solving Scale scores?

1.13. Assumptions of The Study
The research is based on the following proposition;
e It was assumed that all participants provided honest and accurate information during

the scales.

1.14. Definitions
Achievement Motivation: “Achievement motivation is the desire, need and expectation for
success” (Umay, 2002a, p.149).

Reflective thinking of problem solving: “Questioning, making assessments and analyzing
cause-effect relation are the actions utilized in the detection of reflective-thinking skills

towards problem solving” (Askar & Kizilkaya, 2009, p. 87).
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2. METHOD
This chapter presents information about the whole methods and procedures that were taken in
this study. This section involves information about research design, sampling, variables,
quantitative data analyses, measuring instruments, assumptions, limitations of the study and

external threat of the study.

2.1. Design of the Study

In this study has been used the descriptive quantitative research method. The main purpose of
this research was to investigate the relationship among the eight grade students’ MAM and
RTSTPS in Istanbul. In order to investigate the research questions, quantitative research
method was used. To look up main and joint effect of variables, data were examined through
general statistics. In addition, the correlational research design was chosen in order to

investigate the strength of the relationships among MAM and RTSTPS.

2.2. Study Group

Participants of this study were selected from students from three regions of Istanbul Anatolian
side. There were 335 public and 44 private elementary schools in the Anatolian side of
Istanbul (Minister of National Education-MoNE, 2010). Since the target population was too
large, it was hard to reach all eight grade students at 379 elementary schools in Istanbul, also
it required more time and more financial resources. Therefore, the accessible population,
where the results of the study will be generalized, was determined as all the eighth grade
students at 2 public and 2 private elementary schools in different district of the Anatolian side
of Istanbul (MoNE, 2010).
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f %
Gender
Female 212 46
Male 249 54
Total 461 100,0
Schools
Kazim Karabekir {00 173 37,5
Celal Yardimci 100 169 36,7
Istek Vakfi Okullar 72 15,6
Kalem Vakfi Okullari 47 10,2
Total 461  100,0
Levels Of Mother’s Education
Illeterate 12 2,6
Literate 18 3,9
Elementary Graduates 92 20,0
Secondary Graduates 99 21,5
High-School Graduates 125 27,1
University Graduates 110 23,9
Total 456 98,9
Levels of Father’s Education
Illeterate 16 3,5
Literate 21 4,6
Elementarty Graduates 62 13,4
Secondary Graduates 97 21,0
High-School Graduates 116 25,2
University Graduates 142 30,8
Total 454 98,5
Working Mother
Yes 158 34,3
No 302 65,5
Total 460 99,8
Working Father
Yes 424 92,0
No 33 7,2
Total 457 99,1
Teachers’ Gender
Female 321 69,6
Male 140 30,4
Total 461 100,0
Having Preschool Education
Yes 315 68,3
No 145 31,5
Total 460 99,8
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Table 3 shows the descriptive statistics of the eigth grade students participated in study with
respect to school type, gender, teachers’ gender, education level of mother, education level of
father, level of family income, having preschool education and supporting from mathematics.
342 (74, 2%) participants were from 2 public elementary school and 119 (25,8 %) were from
2 private elementary schools. Moreover, males participants of the study were a few more than
female participants of the study. For instance, 212 (46 %) female and 249 (54%) male
students were participated in this study.

As seen in Table 3, 12 (2,6%) of the students’ mothers were illiterate. 92(20%) of the
participants indicated that their mother graduated from elementary school whereas 62(13,4%)
of the subjects stated that their father graduated from elementary school. 99(21,5%) of the
participants stated that their mother graduated from a middle school and 97(21%) students
indicated that their father graduated from middle school. Students stated that 125(27,1%) of
the mothers were graduated from high school and 116(25,2%) of the fathers were graduated
from a high school. 110(23,9%) of the subjects stated educational level of their mother as

university and 142(30,8%) of the subjects’ fathers were a graduate.

158 (34.3 %) of the students mothers are working and 302 (65,5%) of them indicated that

students’ mother are not working.

424 (92 %) of the students fathers are working and 33( 7,2 %) of them indicated that students’
fathers are not working.

As given in Table 3, 315 (68,3%) of the students indicated that they have pre-school
education. 145 (31,5 %) of the students specified that they do not have pre-school education.
1 (.2 %) of the students did not indicate any answer.

2.3. Instruments

As it was mentioned before, the main purpose of this research was to investigate the
relationships among eighth grade students’ achievement motivations and reflective thinking
skills towards problem solving. In this study there are three measuring instruments, which
are; socio-demographic characteristics form, achievement motivatation scale (AMS) and
reflective thinking skills towards problem solving (RTSTPS) scale. In this section, they will

be explained in detail.
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2.3.1. Socio-Demographic Characteristics Form

In order to better understand the properties of the group, personal information form has been
prepared. Socio-demographic characteristics included information about students such as
gender, type of schools, mothers’ education level, fathers’ education level, teachers’ gender,
having pre-school education, having support from extra courses information about the

educational level and income of parents.

2.3.2. Achievement Motivation Scale (AMS)

The main subject of this research is to examine the place of students’ achievement
motivations in the learning of mathematics. For this purpose, the scales were examined and
the relevant type completed. Achievement motivation is an expectation, a need and a request
for success (Umay, 2002c). AMS, used to measure eighth grade students’ achievement
motivations towards mathematics in this study was developed by Umay (2002,a). This scale
consists of two parts. First part consists of seven items. The second part consists of 14 items
that are rated triple. Scoring has been designed according to the responses of the student
considering the frequency of the performing of the action in that question. Action frequencies
have been organized in the levels of “Always”, “Sometimes”, and “Never”. These levels have
been scored as Always = 3, Sometimes = 2 and Never = 1. Accordingly, Scores were added
across items to form a possible total score ranging from 14 (low achievement motivation) to
52 (high achievement motivation) for each participants. Umay (2002a) measured reliability
coefficient of scale as Cronbach alpha value 0,75 on the basis of second part. For present

study, the result of the Cronbach Alpfa analysis indicated a coefficient of 0.67.

2.3.3. Reflective Thinking Skills Towards Problem Solving Scale (RTSTPS)

Problem solving skills are one of the mental skills used by most of the individuals both in
everyday life and in the academic field. Investigation of students’ awareness about the
problem solving process is among the objectives of this research. A preliminary study of the
scale, actions that are performed in the process of reflective thinking in three main points are
discussed. These are questioning, causes and evaluation (Dewey, 1933 cited by Kizilkaya,
2009). Questioning the process of searching to answer the questions of the person.
Assessment is to turn into action again. Reasoning is investigating cause-and-effect
relationships. Ingredients are intended for a math lesson by considering the stages of solving
the problem. RTSTPS scale was developed by Kizilkaya (2009). Scale items were intended

for a math lesson. The scale consists of 14 items. Scale items were graded 5-point Likert type.
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The options are like “always”, “often”, “Sometimes”, “Rarely”, and “never”. These levels
were highest with followed by always=5, often=4, sometimes=3, rarely=2, never=1. Of this
scale prepared by Kizilkaya (2009) KMO value was found as “0.872” and Bartlett’s Test of
Sphericity value as 1084.329 (p< 0.01).

In this research 461 students from 8" grade were analyzed and it was found out that Cronbach
alphas reliability coefficient of RTSTPS was 0,89.

Table 4.
Characteristics of Measurement Tools
Measurement Item Number Item Type Coding Range
Tools
AMS 14 3-point Likert 1-3 14-52
RTSTPS 14 5-point Likert 1-5 14-70

2.4. Data Collection

Upon receiving an approval from istanbul Provincial Directorate for National Education a
receipt of permission was granted hence in December 2014-2015 academic term data
collection procedure was initiated.

In the detecting implementation hours, research data were collected during lesson hours. The
scales were implemented by the researcher in one class hour (45 minutes) for each. Data

collection stages were as follows:

1. The administrators of schools in this sampling were briefed about research topic, the
contents of scales and the implementation process. To ensure that implementation process
continued coordinately with teaching process the researcher followed the dates and hours
notified as to be appropriate by the school principal.

2. The schools were visited in the specific dates and hours. The researcher attended the
classes with classroom teacher. To ensure that students answered the scales truthfully they
were briefed about the objective and importance of research. Next they were explained how to
respond the scale questions and students’ inquiries were answered.

3. Prior to implementation stage class teacher was notified about the method of
implementation.

4. The implementation in the presence of researcher and teacher led the students to answer the

scales more attentively and respond to scale items without being affected from one another.
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5. To ensure that students express their thought freely and truly they were not asked to write
names on the forms.
6. At the end of implementation process, students shared their ideas about the mathematics

course with the researcher and expressed their contentment to be involved in this project.

2.5. Data Analyses
All the statistical analyses were done by using the Statistical Package for Social Sciences 21
(SPSS 21). The significance level was set p<.01 unless otherwise indicated. Frequencies and

percentages of the demographic variables of the sample were displayed.

For data analysis, statistical techniques were employed and the specific places where each

were used have been detailed given below.

This study employed these statistical calculations in measuring Math Achievement
Motivation (MAM) and Reflective Thinking Skills Towards Problem Solving (RTSTPS) of
the 8" grade students;
1. Descriptive Statistics
a. Arithmetic means
b. Standard Deviation

2. Correlation

Manipulation of the variables not implemented. The study also includes correlational design.
To examine the relationships between as variables Pearson products moment correlation was

used.
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3. RESULTS

In this chapter, the results of this study are explained in two sections. In the first section the
results of descriptive statistics are presented. In the second section the results which related to

inferential statistics are explained.

3.1. Results of the AMS and RTSTPS scale scores levels of the 8" grade students

The problem sentence of this research determined as “What are relationships between math
achievement motivations (MAM) and reflective thinking skills towards problem solving
(RTSTPS) of the 8" grade students? To answer this problem AMS and RTSTPS scale
responses of the students are investigated separately.

3.1.1. The results related to the First Section of the AMS
Achievement Motivation Scale consists of two parts. In the first section have questions about
the achievement motivation. Means, standard deviations, frequency and percentages of the

students’ answers to the first section were presented in Table 5.

Table 5.
Descriptive Statistics Related To The Achievement Motivation Scale of First Section
1 2 3 4  Mean Sd
X)
Item1 F % f % f % f %
258 56 200 434 1,43 49

Do you find yourself successful
in mathematics?

1. Yes

2. No

According to the data obtained from table 5, 258 (56%) of the students has found
himself/herself successful in math courses. 200 (43,4%) of the students has found

himself/herself unsuccessful in math courses.
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Table 6.
Descriptive Statistics Related To The Achievement Motivation Scale of First Section
1 2 3 4 Mean Sd
(X)
Item 2 F % f % f % f %
What is success? 323 70,1 133 28,9 1,29 45

1. Hanging himself
2. Others go through

323 (70,1%) of the students was defined the success hanging one's self. 133 (28,9%) of the

students was defined the success going through others.

Table 7.
Descriptive Statistics Related To The Achievement Motivation Scale of First Section
1 2 3 4 Mean  Sd
(X)
Item 3 F % f % f % f %
You will need several thingsto 103 22,3 355 77 1,77 417

be successful in this course.
What is the decisive aspects in
this course?

1. Talent, skill, intelligence, luck
2. Effort, diligence, work

103 (22,3%) of the students was participated that talent skill, intelligence, and luck is required
to be successful. 355 (77%) of the students was participated that effort and work is required to

be successful.
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Table 8.
Descriptive Statistics Related To The Achievement Motivation Scale of First Section
1 2 3 4  Mean Sd
(X)
Item 4 F % f % f % f %

Do you work for what in this 186 40,3 206 44,7 38 82 29 63 180 ,83
course?

1. Learn something new

2. Take good notes

3. Pass the class

4. Improve my skills

186 (40,3%) of the students wanted to learn something new in mathematics. 206 (44,7%) of
the students wanted to get good notes in mathematics. 38 (8,2%) of the students wanted to
pass the class. 29 (6,3%) of the students wanted to improve himself/herself abilities.

Table 9.
Descriptive Statistics Related To The Achievement Motivation Scale of First Section
1 2 3 4  Mean Sd
(X)
Item 5 F % f % f % f %
For whom you have been 116 25,2 343 74,4 1,74 435
studying?
1.For my Families and teachers
2.For me

116 (25,2%) of the students was preferred for his/her parents and his/her teachers to be

successful. 343 (74,4%) of the students was preferred for himself/herself to be successful.
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Table 10.

Descriptive Statistics Related To The Achievement Motivation Scale of First Section

1 2 3 4  Mean Sd
(X)

Item 6 F % f % f % f %

What kind of goals you put 100 21,7 263 57 94 204 1,98 ,652
yourself?

1. Goals that I can reach in a

short time

2. Goals that I can reach in a long

time

3.1 do not put the targets. | study

to learn

100 (21,7%) of the students was set short-term goals himself/herself such as successful in
exam.263 (57%) of the students was set the goals himself/herself such as pass the class. 94

(20,4%) of the students was not set the goals. They study to learn.

Table 11.
Descriptive Statistics Related To The Achievement Motivation Scale of First Section
1 2 3 4  Mean Sd
(X)
Item 7 F % F % f % f %
In this course, which is similarto 54 11,7 195 423 208 45,1 2,33 ,678

most of the goals that you set?
1. Get a passing grade Is enough
2. Best note I've hoped that |
could get

3. Too best note

54 (11,7%) of the students was thought that get a passing grade. 195 (42,3%) of the students
was set the goals to hope the best note. 208 (45,1%) of the students was set the goals for the

best one.

3.1.2. The results related to the First Sub Problem
AMS levels of 8" grade students were investigated. The descriptive statistics of 8" grade

students ' AMS scores were presented below.
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Table 12.
Descriptive Statistics of 8" grade students’ total AMS scores

f  Minimum Maximum Midpoint Mean Std. Deviation Range

Achievement 460 14,00 42,00 28,00 22,78 413 14-42
Motivation Scale
Scores

Table 12 shows that the standard deviation and the arithmetic average of the total students’
achievement motivation scale score. The mean of the AMS score is ( X=22, 78; Sd=4,13) in
this research and the midpoint of it is (28, 00 min. 14, max. 42). It was scen that students’

AMS scores mean is under the midpoint of the AMS.

totalAMS
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Figure 2. Histogram of mean total AMS Score for 8" grade students

It was revealed in Figure 2 that total AMS scores of 8" students were normally distributed.
Despite midpoint and mean are not close the distribution were normally distributed.

3.1.3. Results related to the Second Sub Problem

Second sub-problem statement of the research is “What are the Reflective Thinking Skills
towards Problem Solving scores levels of the 8" grade students?”. For this purpose the levels
of RTSTPS of 8™ grade students were investigated. The descriptive statistics of 8" grade

students’ RTSTPS scores were presented in table 13.
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Table 13.
Descriptive statistics of students' RTSTPS Scale

f Minimum Maximum Midpoint Mean Std. Deviation Range

RTSTPS 457 14,00 7000 47,00 3384 11,70 14-70

According to the table 13 the mean of the RTSTPS Scale score is found (X=33,84; Sd=11,70)
and the midpoint of the scale is 47,00 (min. 14, max. 70). It was seen that students’ RTSTPS

scores mean is under the midpoint of the scale.

totalRTSTPS
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Figure 3. Histogram of mean total RTSTPS scale scores for 8" grade students

Figure 3 provided additional support for the normal distribution of 8" grade students’ total
RTSTPS scale scores. Thus, the normality assumption for 8™ grade students’ total RTSTPS
scale scores was satisfied.

Table 14.

Dimensions of the RTSTPS scale scores

Dimensions Number of Items Mean Standard Midpoint Range
Deviation

Questioning 5 12,46 4,38 15 5-25

Evaluation 5 12,26 4,60 15 5-25

Reasoning 4 9,02 3,60 12 4-20

Total 14 33,84 11,70 47 14-70
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The dimensions, number of items, means, midpoints, standart deviations and ranges of the
RTSTPS scale was given in Table 14. The mean of the questioning factor is (X=12, 46,) under
the midpoint of the questioning factor 15, 00 (min.5, max.25), the mean of the evaluation
factor is (X=12,26) under the midpoint of the evaluation factor 20, 00 (min.5, max.25) and the
mean of the reasoning factor is (X =9,02) under the midpoint of the reasoning factor 12, 00

(min.4, max.20) .

3.1.4. Results related to the Third sub problem

Third subproblem sentence of the research was defined as “Is there any relationship between
students’ math achievement motivation scale scores and Reflective Thinking Skills towards
Problem Solving Scale scores? As a statistical technique correlation was used to answer this

question.

Correlation is a statistical technique that shows at what degree two variables are related to
each other. In another sense, it explains the degree of association between two variables. To
investigate the relationship between students” AMS scores and RTSTPS scale scores,
correlation analysis was utilized. It is used to explain the direction and the strength of the
linear relationship between two variables (Pallant, 2001). There are different correlation
coefficients that are used for particular situations. This problem was analyzed through Pearson
product-moment correlation to see the strenght and direction of the relationship between the

two variables in determined cases.
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Table 15 shows the relationship levels between AMS and RTSTPS scores obtained from

participant.
Table 15.
The relationship between AMS scores and RTSTPS Scale scores
Total AMS Total RTSTPS
Pearson Correlation 1 628"
Total AMS  Sig. (2-tailed) ,000
N 460 457
Pearson Correlation 628" 1
Total RTSTPS Sig. (2-tailed) ,000
N 457 457

**_Correlation is significant at the 0.01 level (2-tailed).

As shown in table 15 there is a positive and significant relationship between AMS and
RTSTPS Scale. The total quality of AMS scores positively and significantly correlated with
the RTSTPS Scale Scores, r=.63, n=460, p<.01.

Pearson correlation coefficient (r) calculated for two variables can be defined as high (0.70-
1.00), medium (0.70-0.30) and low (0.30-0.00) (Biiyiikoztiirk, 2004). Accordingly, since there
is a moderate relation between scores obtained from the scale AMS and RTSTPS can be
mentioned.
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4. DISCUSSIONS
This chapter deals with conclusions based on findings and reasoning about the results of the
study. Furthermore; comparing those of the studies in the literature and implications and

recommendations for practice and further studies are stated in this chapter.

4.1. Discussions related to first sub problem

Main purpose of this study is to explore the relationship between achievement motivation
score levels and reflective thinking skills through problem solving score levels of 8™ grade
students. For this purpose, the first sub problem is “What are the achievement motivation
scores levels of the 8™ grade students?” and it was measured that students’ AMS scores mean
(X=22, 78) is under the midpoint 28, 00 (min. 14, max. 42) of the AMS for mathematics. So
as to identify elementary school students’ achievement motivations towards mathematics and
to determine the accompanying features on their achievement motivations, frequency and
percentage distribution of the answers students gave to the first part of AMS were measured.
In Table 4.1, frequency and percentage distribution of the answers students gave to the items
in the first part of scale can be seen. Accordingly among 458 students 258 students (56%)
considered themselves successful in mathematics course while 200 students (43,4%)
considered themselves not successful in mathematic courses. This result relates to a negative
situation as regards students’ achievement motivation towards mathematics course. Although
mathematics course of which functions are present in almost all situations in life, most
students dislike the lesson (Dursun and Yiiksel, 2004; iflazoglu, 2000). There are a number of
reasons explaining why students are unsuccessful in mathematics or feel themselves as a
failure in this lesson. Prejudices towards mathematics course, teacher attitudes, teaching
methods, lack of diligence are some of the reasons why students cannot adopt mathematics
lesson (Peker and Mirasyedioglu, 2003; Ozsoy, 2005; Perker, 2005).

Demirtas and Cinar (2004, p.105) define students’ achievements as, “the progress students
achieve in reaching the outcomes specified with respect to their school, classroom and
course” and define failure as “The difference between a student’s actual ability and school

achievements”.

The concept of success is perceived in different ways by individuals. According to some
people, achievement is solving a problem. Another people can think that achievement is

getting a passing grade from the course (Pajeres and Schunk, 2001, p.250).
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The familiarity of students, teacher, parents and school administrators with the “achievement”
concept can assist them in solving a number of potential problems. During this process,
making sense of achievement concept and adopting this concept shall minimize
communication problems. However if achievement concept is understood in different ways,
certain problems will occur in reaching the targets. Provided that misleading meanings are
attributed to achievement concept in this process, failure is almost inevitable (Demirtas and

Cinar, 2004).

Achievement expectation is an affective factor influential in students’ expectations.
According to a research (Kdse, 1998; Soydan et al. 2012, Dursun and Dede, 2004) students
who attribute the reasons for their failure to modifiable factors have higher achievement
expectations; however students who attribute the reasons for their failure to unchangeable
intrinsic causes and unsolvable factors such as lack of ability have lower achievement
expectations. Thus students’ with low achievement expectations fail to try hard. Achievement
motivation is an expectation-value theory. A student’s faith and belief towards achievement
bears great importance. If the student has faith towards achievement s/he exerts great effort
and will to reach targets whereas a student with lower faith towards achievement fails to exert
sufficient attempts.

There are also some researches indicating that compared to other factors, teachers have
greater effect in a student’s academic achievement and failure (Ekici, 2014; Bastiirk, 2012).
Teacher is one of the educational inputs with the greatest level of interaction with students. In
school environment where students spend a long span of time, their perceptions and
personalities gain form and in the emergence of this formation, teachers stand out as the most
significant figures. Thereby any teacher assumes vital role as a regulator of students’ school
achievement and supporting students’ affective features. A teacher not only reinforces
students’ cognitive skills but can also improve their affective skills such as patience, care and
belief in success. In addition to teachers’ assets in cognitive dimension, their features in

affective dimension are also effective in rising the quality of education.

Many students do not know very much being a successful student is dependent on which
factors during the study period. In general, they associate success with only passing grades. In

addition, they believe that attending class is important (Pajeres and Schunk, 2001).
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Muray and Mednick (1975) in their research pointed out that talent, effort and luck are among
the primary reasons in any student’s state of achievement. According to this research any

student’s state of achievement can be explained via one or a few of these factors.

Another question in this scale is related to defining achievement. Among 456 participant
students 323 students (70,1%) defined achievement as ‘“outrunning oneself” while 133
students defined the term as (28,9%) “Outrunning others”. Uredi and Uredi (2005) claims
that achievement is an indicator showing the level an individual benefits from a particular
lesson in the curriculum or an academic program. In our society a deep-rooted bias exists as
“mathematics is a difficult lesson”; thus students work hard in mathematics lesson to receive
good grades and gain prestige in society. Nonetheless this also means that students’
motivation origin moves further away from intrinsic motives. Intrinsic motivation comes to
surface with inner factors like curiosity ad interest which relate to inner needs of individuals
whereas extrinsic motivation comes to surface with external factors such as reward and
punishment which turn into incentives for individuals (Akbaba, 2006). Hence 133 students
(28,9%) among the total participants of present research associated achievement with
external factors because of the pressure they had faced and it is likely that they failed to form
an intrinsic motivation consequently. Out of 458 students, 103 students (22,3%) defined
achievement as “talent, skill, intelligence and luck™ whereas 355 students (%77) described
achievement as “effort, attempt and hardwork”. A vast number of people do not view the
problems they face in daily life as mathematical problems; hence they make wrong decisions
with the misleading effects of their close associates and factors such as talent, skills and luck.

The factors affecting the success can be grouped under two main categories. These factors are
individual and environmental factors. Individual factors are such as skills, values, intelligence,
motivation and level of academic proficiency. Students with an appropriate environment,

develop and strengthen the existing potential (Duru and Balkis, 2015, p.123).

Iflazoglu (2000) reports that, “daily life problems can be, just as the case in solution steps of
mathematical problems, solved shortcut via initially defining the data, then providing
solutions on the basis of such data and finally discussing the provided solutions” (p.161). It

can thus become possible to approach the results with more confident and accurate steps.
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Since Mathematics is a cumulatively progressing course, it demands systematic study and

students are expected to keep their efforts at high speed level all throughout the process.

Another question in this research is directed to determining the motives for studying lesson.
Among 459 students 186 (40,3%) students claimed to study lesson to learn new things; 206
students (44,7%) claimed to study to get good grades and 38 students (8,2%) claimed to
study lesson to pass their class and 29 students (6,3%) claimed to study to polish their skills.
Once students taste achievement they feel more motivated. In an opposite situation they feel
disappointed. Students who feel failed tend to avoid learning (Fidan, 1996, cited Dursun and
Dede, 2004). The fact that scores received from national TEOG exams are affected by school
grades students are filled with score anxiety. It should also be noted that there is a strong
social pressure to get high scores (Yildirim, 2000). Alkan (2011) in a study revealed that

parents exert great pressure on students to get higher grades from exams.

As is the case in life-long learning, students with intrinsic motivation are aware of the fact that
knowledge is eternal hence they pursue innovations incessantly. Students with extrinsic
motivation on the other hand associate achievement with external factors for the sake of

receiving social approval.

Among 459 students, 116 students studied for their parents (25,2%) and teacher; 343 students
(74,4%) studied for themselves . If a person feels not in need of others’ help while making
decisions on topics s/he feels competent, it can be claimed that this person is intrinsically
motivated. On the other hand those who make decisions as per the reward from external
factors are extrinsically motivated (Elis, 2003, p.110). In that case students who study for
themselves are intrinsically motivated while students who study for their parents and teacher

are extrinsically motivated.

Out of 457 students, 100 students (%21,7) set short-term objectives whereas 263 students set
(%57) long-term objectives. 94 students (20,4) however set no objectives but claimed to study
for the mere sake of learning itself. Students opt for setting themselves long-term objectives
since national exams like TEOG, SBS etc. force them to set long-term study plans. Objectives
can be ensured via external motives like exam results or social esteem (Zimmermann, 1989).
Students are motivated more easily so long as they can organize their objectives (Pintrich De
Groot, 1990). Wolter, Yu and Pintrich (1996) conducted a research in which they analyzed the
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relation between students’ target-orientation & motivational beliefs and their academic
achievement reflected by the grades received from English and Social Sciences courses. The
findings of their research revealed that strategy of target-setting has boosting effect on
students’ motivation and positively predicts students’ in-class achievement of mathematics,

English and social sciences courses.

54 (%11,7) out of total 457 students claimed that getting a pass-grade is a sufficient objective
for them in mathematics course. 195 students (%42,3) stated their objective in mathematics
course as receiving the best grade they can; 208 students (%45,1) reported that their aim is to
receive the highest grade in their class. Lai (2001) argues that motivation comes to surface
with the factors such as willingness and persistence, which belong to affective qualities lying
behind human behaviors. Intrinsic motivation surfaces with the push of personal interests and
taste whilst extrinsic motivation emerges with the push of external liabilities. Intrinsically
motivated students invariably set themselves short-term and achievable targets, which indicate
that personal development comes first in their world. Extrinsically motivated individuals, in
contrast, pay no heeds to personal development while setting targets and rather pay heed to

external liabilities.

The responses students provided to the first part of scale bear value since they determine the
reasons underlying students’ achievement motives. A¢ikg6z (2005) reports that if a person
entertains high hopes of achievement and low fear of failure, s/he has high achievement
motives. Provided that two feelings are at equal weight, it is detected that achievement motive
is equal. When the fear is high, there is low achievement motive. At the same time,
individuals with high achievement motivations set medium difficult targets whereas people
with low achievement motivations are likely to set challenging targets. Consequently people
who set themselves challenging targets tend to be less motivated when they experience

failure.

Successful students attribute their achievement to talent and effort while unsuccessful ones
associate their failure to external factors (A¢ikgdz, 2005, p.22). As presented in a research
(Umay, 2002; Akbaba, 2006; Bastiirk, 2012) students with high achievement motivations
define determinant factors of success as effort, attempt and luck while students with low

achievement motives label these factors as intelligence and luck.



55

In mathematics course a student adequately motivated bears very small chances of failure
(Umay, 2002; Acikgdz, 2005; Yiicel and Kog, 2011). Motivated individuals try their best to
succeed. However those with low achievement motive tend to avoid and quit due to their fear
of failure. Akbaba (2006) argues that a student’s preparedness for the lesson is closely related
to his/her level of motivation. Students can learn the subjects they have an interest in a shorter
time and are further motivated towards the lesson. Therefore students pay attention to their
assignments and study more diligently for their exams. So long as students have higher
motivation they are, as observed, more successful. It is also verified in an extensive body of
researches that a positive correlation exists between motivation and achievement (Tahiroglu
and Cakir, 2014).

As secondary education curriculum issued by the Ministry of National Education is analyzed
it surfaces that there is lack of sufficient data on how to motivate students towards learning
mathematics. In this curriculum which repeatedly emphasizes the necessity to make a
connection between mathematics and daily life, there are not any concrete suggestions for the

teachers on how to reflect this connection into a student’s motivation process.

A student’s willingness towards mathematics course is intertwined with his/her level of
motivation. There are a number of criteria that the teacher can employ in order to boost
students’ motivation towards the lesson. To stimulate motivation assignments, in-class
activities and relevant engagements should make sense for the students. On the other hand it
is of common knowledge that not all students can be motivated on equal terms. A group of
students are motivated with the sense of achievement while some may develop further interest
towards games, puzzles, and intriguing problems and so on. Another group may develop
attachment for the course once they gain an opportunity to put what they learnt into practice.
These findings all together point out that based on the personal differences of students
particular attention must be paid to develop their motivation towards learning mathematics
(MoNEa, 2009, p. 23). In boosting students’ motivation teachers’ attitudes and behaviors in
classroom setting may also play role. To facilitate boosting achievement motive in classroom
setting, it is of vital significance to create classroom settings, in elementary and secondary
level particularly, in which students can set noncompetitive and accessible objectives and get
more acquainted with the fun part of mathematics. To illustrate, in an experimental study

conducted by Cuha (2004) it was detected that in 6™ grade mathematics lesson a lesson hour
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embellished with educational games significantly increased students’ achievement motive

Scores.

As secondary education curriculum issued by the MoNE is analyzed it surfaces that, as a
teaching strategy, it matters vitally for the teacher to plan a lesson on the basis of
individualistic traits of the learners. In order to motivate students better, it is significant to
assign those tasks appropriate to their levels and conduct engaging activities. Some students
are intrinsically motivated but others are extrinsically motivated. Provided that students are
given an opportunity to learn the course in line with their individualistic traits they can thus be

further motivated which in effect may enable them to taste the sense of achievement.

4.2. Discussions related to the Second Sub Problem

As regards the secondary sub problem of research, “What are the Reflective Thinking Skills
towards Problem Solving Scores levels of the 8th grade students?" collected responses
indicate that 8" grade students’ RTSTPS Scale scores are average as Sd=11.70, ( X =33,84).
If the average score gotten from the scale is closer to 70, this shows that the level of students’
reflective thinking skills towards problem solving increases. On the other hand, if it is closer
to 14.00, this means the level of students’ RTSTPS decreases. When this value is compared to
the lowest score to be taken from the scale (14.00), it is seen that the level of students’
reflective thinking skills towards problem solving is on a low level.

Within the scope of present research three dimensions of reflective thinking have been
analyzed. Francisco & Maher (2005) in their study posited that one of these dimensions,

causation dimension, is related to problem solving.

Some of the sub items listed below scale items are;
e “When | fail to solve a problem I ask myself questions to understand better why |
cannot solve it”
e “After solving the problem I think on my own if | could find a better solution
method.”
e “I try to find a better solution method by contemplating on my friends’ solution

methods.”
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These steps are parallel to the stages in reflective thinking. Reflecting on the solution of a
problem is, as stipulated in OECD’s PISA 2003 report, one of the steps to follow. Reflecting
on solution consists of offering a list of options on problem solution and by structuring in
each step holding a mirror in each subsequent stage. Dewey (1933, cited Kizilkaya, 2009)
claims that reflection is by nature problem centered. Kizilkaya (2009) pointed that problem

solving and reflective thinking are interrelated concepts.

The Ministry of National Education (2009) attaches remarkable value to the development of
problem-solving skills in Mathematics Curriculum.

To achieve that objective, it is aimed to gain below-listed acquisitions to students:

* They utilize problem-solving to learn mathematics better.

* They develop awareness on the contribution of problem solving to learning in general.

* They can benefit from problem-solving skills in real life, in lessons or in a new problem they
encounter in mathematics.

* They implement problem solving steps meaningfully.

* They can create their own problems too in addition to problem solving.

* They feel self-confident in problem solving.

* They acquire positive feelings and ideas concerning problem solving.

Problem solution is a vital skill that should be inherent in each individual. Kizilkaya (2009)
concluded that reflective thinking skill has positive effects on problem solving process. Soylu
and Soylu (2006) refer to the importance of problem solving in mathematics teaching and
claim that to reach success in this course students should be accomplished problem solvers.
While learning it is of great importance to reflect during problem-solving process, assess the
knowledge gained and holding a mirror towards this process (Dewey, 1933). It is seen that
when a problem arises reflective thinking skill emerges. Still a number of researches indicate
that reflective thinking skill best emerges in problem solving cases (Bas, 2013; Kivileim and
Bas 2013, Kizilkaya, 2009). In problem-solving process, next to creative and critical thinking
which are among the thinking strategies, reflective thinking strategies are also utilized
(Cakmak, 2000). Reflective thinking entails actions such as questioning, generalizing, making
judgments, analyzing, discussing and reasoning. On that account students should plan
learning processes effectively, practice the activities knowingly, move further by questioning
each step, make reasoning before moving to further step and constantly hold a mirror to this

process (Kivilcim and Bas, 2013). During problem solving process particularly it is of vital
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importance to complete reflective thinking stage successfully. During problem solving
process creating alterative solutions and evaluating the results and relevant actions should be

valued as the vital characteristics of reflective thinking process (Kizilkaya and Askar, 2009).

Acquiring reflective thinking, a cognitive skill, during school years and improving this skill
systematically and orderly is of great importance (Bas and Kivileim, 2012). Reflective
thinking skills enables students to construct knowledge, form cause-effect relations, make
transfer across data and achieve meaningful learning. Dewey (1933) argues that in traditional
education, students are led to memorize knowledge without utilizing reflective thinking skills.
That is the point where the main difference between modern education which follows

reflective thinking skill and traditional education becomes obvious.

The Ministry of National Education (2009) stipulates that problem solving skills entail the
kind of skills students need to acquire to solve the problems they may face in real life. The
entailed subskills are;

e Understanding the problem,

e Finding the substeps or roots of the problem,

e Planning to solve the problem in the best way,

e Observing the stages during operations,

e Changing of strategies and plans if needed,

e Testing the methods,

e Evaluating the data and information obtained during the solution stage,

e Analyzing the significance and practicality of solution once it is reached

e Noticing new problems (MEBa, 2009).

Before solving the problems that students encounter in real life, they must be aware of these

problems. At this stage, setting up the problem has an important place (Turhan and Giiven,

2014, p.218).

Schon (1987) separated reflective thinking into two sections as pre-implementation and post-
implementation. Reflective thinking skills towards problem solving involves the plan and
process of focused thinking while taking problem solving steps during implementation

process and after the implementation, finding a shortcut solution by comprehensively
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focusing on the plan and operation of problem. A large number of studies show that once
reflective thinking is utilized coordinately with a person’s problem solving skill reflective
thinking can become more effective. (cited in Sahin, 2009) Schon (1987) defined reflective
thinking as enabling people to utilize their learning experiences during implementation
process rather than merely using theoretical information (cited Tok, 2008). In that way
students can, during the process of problem implementation, reach the solution via reflective
thinking. A vast number of researches exist on problem solving (Ozgen and Pesen, 2010;
Cinar, Hatunoglu and Hatunoglu, 2009; Bas and Kivileim, 2013). As these researches suggest
gender, school type, age, father’s occupation and many other factors play role in perceiving

problem-solving skills (Korkut, 2002).

Teacher qualities, probably the most critical of all the factors, have also been the focal point
in a number of studies. Tuncer and Ozeren (2012) analyzed reflective thinking skills towards
problem solving of prospective teachers. To that end they explored prospective teachers’
reflective thinking skills towards problem solving with respect to gender, department and
grade. They underlined that teachers’ reflective thinking skills are equally important as their
students’ reflective thinking skills. Teachers can polish their reflective thinking skills by
putting themselves into students’ shoes which in effect can create a real learning environment.
Kizilkaya (2009) determined meaningful relations between students’ reflective thinking skills
and their academic achievement in mathematics course. Sen (2011) also identified meaningful
relations between reflective thinking skills towards problem solving and academic

achievement in mathematics course.

4.3.Discussions related to Third Sub Problem
Third subproblem of the research; “Is there any relationship between 8" grade students’
achievement motivation scale scores level and reflective thinking skill towards problem
solving scores levels?”” has been sought for an answer. The results of the study indicated that
there was a significant positive correlation between the RTSTPS Scale and AMS Scores of
the 8th grade students.

It can reasonably be claimed that there is a parallel rise between students” AMS and reflective
RTSTPS. This parallelism might be related to the fact that students with high achievement

motives are more interested and participative in mathematics course. In line with this
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deduction it is likely that a student who is motivated to participate in class activities can

develop much faster and practical methods in problem solving process.

Those who put their best efforts to reach success are the ones with higher motives for success.
Teachers are expected to try hard to increase their motivation and students’ as well. It would
be unreasonable to expect teachers’ with low motives for success to appropriately motivate
their students (Umay, 2002). Umay (2009) in one of his studies found out that freshman
students in Elementary Education Mathematics Teaching department have achievement

motives above the average.

Bulut (2006) in his study examined achievement motivations of elementary education second
level students towards mathematics course. It was reported that students whose achievement
level was five had higher states of achievement compared to students with level two, three
and four achievement motives. As seen once motivated students taste achievement they
become even more motivated and students’ state of achievement in mathematics course has
positive effect in their achievement motivation. So long as students study hard for their
lesson, their faith towards success correspondingly rises. A large number of studies identified
a strong relation between learning and motivation (Sahin, Erdogan and Kesici, 2010; Waege,

2010).

The really important things in the problem solving process, as well as the process itself are
one of reaching a solution. At this process individuals are referred to think to take the event
from different anglesand to rely on yourself (Y1ildiz and Egiksu, 2012).

Yiicel and Ko¢ (2011) in their research pointed that a positive-direction significant
relationship exists between attitude towards mathematics and achievement level in
mathematics. In line with this finding it can be argued that so long as students’ positive
attitude towards mathematics course rises their achievement level in mathematics is most
likely to climb. Arslan, Turan and Demirel (2010) in a study detected the positive effect of
problem-based learning approach on students’ motivation level. One of the most essential
objectives of problem-based learning is to enhance students’ intrinsic motivation. To that end,
students’ should be assigned with intriguing and challenging tasks. Once students spend more
time in a subject and attach importance to a particular subject they are motivated more and

inclined to put more effort. If the problems are unconstructed and original, students are further
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motivated. Unconstructed problems let the students gain autonomy (Norman and Schmidt,
1992). In sum, problem-solving skills not only develop students’ intrinsic motivation but also
enable transferring the knowledge into a new problem case (Cinar, Hatunoglu and Hatunoglu,
2009; Norman and Schmidt, 1992). Teachers are required to employ several strategies to
enhance students’ achievement motivations. For instance Silay and Gok (2009) detected that
cooperative problem solving strategies have positive effects on students’ success in physics
course, strategy levels and achievement motivations. In this research, strategy teaching group
received education by learning problem solving strategies in cooperative groups while control
group was educated via traditional teaching methods and problem solving strategies. The
research manifested that success rate, achievement motivation and problem-solving strategies’

score averages of strategy-teaching group was comparatively higher than control group.

A student completing his/her task with intrinsic motivation is the one spending joyful time as
well during these activities. Students with high intrinsic motivation are directed to learning
objectives. However students with extrinsic motivation take part in class activities for the sake
of rewards or for the sake of avoiding punishment. These students, under the effect of their
teachers, parents, friends and associates, focus on performance goals (Middleton and Spanias,
1999).

Lack of Problem-solving skills, it is emphasized that is the cause of many mental health
problems. Effective problem-solving helps in reducing the negative effects of daily life. Weak
problem solving skills increases in the negative direction of the effects of stressful life events
(Totan and Kabasakal, 2012).

Morcou and Philippou (2005) investigated motivational beliefs and self-regulated learning in
the context of mathematical problem solving. Target orientation is the reason why students
take part in activities. Students with high intrinsic target orientation set themselves standards
such as the difficulty level of activities and curiosity which are unique standards of the
students thus their personal development is elevated. Students with extrinsic target-orientation
can maintain personal development via rewards, contests, grades or similar extrinsic factors.
The results showed a significant relation between all dimensions of motivational beliefs and
self regulated learning and between self-efficacy, intrinsic goal orientation and performance

in mathematical problem solving.
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Mathematics curriculum should be prepared to develop reflective thinking skills. Primarily
teachers should reflect their knowledge and set good examples to their students. Teachers
should come to class prepared and in this direction they should prepare activities to improve
reflective thinking skills. Measurement & evaluation tools that can improve students’
motivation and also support their multidimensional development also bear great importance.
Margolis (2009) explains that “motivation emanates from experiences, expectations, and
feelings. A student’s motivation, or willingness to invest time and energy and take risks, is
task and situation specific”. A student’s self-reflection on his/her own experiences will render

substantial assistance particularly in problem solving.

The Ministry of National Education (2009, p.13) issues that as students gain more success in
problem solving process and feel like their solution methods are valued, they will acquire
greater self confidence towards their mathematics ability. Thus problems should be utilized
not merely to gain problem-solving skills but to also raise motivation and teach mathematics.
As also stipulated in MoNE (2009, p.13) mathematics curriculum once students effectively
use problem solving skills, they can become more motivated and taste the sense of

achievement.
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5. RECOMMENDATIONS

Some suggestions emerged according to the results of the study and some educational

implications became apparent. Suggestions for the implementers;

In order to stimulate students’ achievement motivations, teachers should initially
gather adequate knowledge on students’ motivation levels.

Teachers should assign medium difficult tasks to students with low achievement
motivations to ensure that they can also taste achievement.

In order to make sure that teachers acquire further knowledge on the learning
strategies and achievement motivation of students, in-service seminars should be
organized.

Teachers and students should be enlightened about the effects of achievement
motivation on learning.

While teaching mathematics, the teacher should make mathematics course more
interesting, fun and entertaining so that students can develop positive attitudes towards
mathematics.

Teachers should continue their attempts to motivate students in and outside classroom.
Students with low achievement motivations should be assigned with tasks in which
they can make a connection between mathematics topics and daily life and they should
be engaged in activities that are interesting and achievable so that they can develop
positive attitudes towards the lesson.

Teachers themselves should set good examples of achievement motivation in class and
avoid creating a competitive classroom setting which directs students to rote learning
with grade anxiety.

Teachers should, instead of motivating students with extrinsic factors, assist them to
develop intrinsic motivation via exploring their personal traits.

During in-service trainings problem-solving process and problem-solving strategies
that need to be internalized by teachers should be focused.

Teachers should come to class prepared and give place to problem solving activities
towards reflective thinking.

Teachers should solve the problems in steps during class, guide their students and
follow a specific plan. They should assign their students with the kind of feedbacks

allowing them to employ reflective thinking on their problem solving skills.
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Students with refined problem solving skills can easily solve the problems they face in
life which in effect guarantees their intrinsic motivation. In order to enhance students’
motivation towards mathematics course their problem solving skills should also be
improved.

To the end of gaining reflective thinking skills, curriculum should be prepared towards
the aim of developing reflective thinking skills.

Teachers can allot space to multidimensional activities aimed towards developing students’

reflective thinking skills.

Suggestions for the researchers;

The sampling method of the study limits the generalizability of the research findings
to the broader context. Moreover, the sample did not consist of participants from
public schools and only 8" graders participated in the study. This study could be
performed with different grade level students and comparisons of the results according
to different grade levels could be done.

Similar researches can be conducted in the spring term of 6™ grade, 7" and 8™ grades,
secondary education and higher education institutes with a wider scope of population.
The level of students’ achievement motivations with respect to different lessons and
the underlying factors behind these motives can be investigated.

A research can be implemented to determine teachers’ knowledge level on the topic of
achievement motivation.

Achievement motivation towards mathematics can be investigated with respect to a set
of variables.

Parents should be enlightened about the process of motivation and be invited to
seminars in which concrete examples on how to fuel intrinsic motivation are

presented.

In present research, the effects of reflective thinking skill on problem solving process have

been explored. In addition to reflective thinking, the effects of similar thinking skills on

problem solving process could also be examined.
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APPENDICES

KiSISEL BILGILER
1. Cinsiyetiniz: () Kiz ( ) Erkek
2. Matematik 6gretmeninizin cinsiyeti: ( ) Bayan ( )Bay
2. Anneniz ¢alistyor mu? () Evet ( ) Hayir
3. Anneniz ¢alistyor ise meslegi nedir?
4. Babaniz ¢alistyor mu? () Evet ( ) Haywr
8. Babaniz calisiyor ise meslegi nedir?

9. Annenizin egitim durumu:

( ) Okur-yazar degil ( ) Okur-yazar ( ) Ilkokul

() Ortaokul ( ) Lise ( ) Universite

9. Babanizin egitim durumu:

( ) Okur-yazar degil () Okur-yazar ( ) ilkokul

() Ortaokul () Lise ( ) Universite
10. Okul 6ncesi egitim aldiniz m1? (Anaokulu veya anasinifina gittiniz mi?)
( ) Evet ( )Hayir

11. Okul disinda matematik dersine destek alma durumu:
( )Bir uzmandan (6zel 6gretmen vb.) destek aliyorum.

( )Uzman olmayan bir yakinimdan destek aliyorum.

( )Dershane veya kursa gidiyorum.

( )Destek almiyorum.

2.Ailenizin gelir diizeyi:

(1)3200 YTL ve iizeri

() 1600 YTL —3200 YTL

( )800YTL -1600 YTL

( )400 YTL —800 YTL

( )400 YTL ve alt1
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Sevgili Ogrenci,
Bu olgek, sizin bagar1 giidiisii diizeyinizi saptamak amaciyla gelistirilmistir. Burada belirteceginiz
goriisler yalnizca arastirma amaciyla kullanilacak ve tiim grubun yanitlari géz Oniine alinarak
degerlendirilecektir. Bu aragtirmanin gegerligi i¢in gercek diisiincelerinizi belirtmeniz 6zel bir 6nem
tagimaktadir. Liitfen hicbir maddeyi bos birakmayiniz ve her biri igin tek yanit veriniz.
BASARI GUDUSU OLCEGI
1.Matematik dersinde kendinizi basarili buluyor musunuz?
() Evet ( ) Hayrr
2.Sizce basari nedir? Kendinize daha yakin buldugunuz segenegi isaretleyin.
() Kisinin eskisinden daha basarili olmas1 (Kendisini agmasi)
() Kisinin digerlerinden daha basarili olmas1 (baskalarini gegcmesi)
3.Bu derste basarili olmak i¢in bir¢ok sey gerekir. Sizce bunlarin iginde belirleyici olan hangisidir?
( ) Yetenek, beceri, zeka, sans ( ) Caba, gayret, calisma
4.Bu derste en ¢ok asagidakilerden hangisi i¢in ¢aligirsiniz?
() Yeni bir seyler 6grenmek
() lyi not almak
() Sinif gegmek
() Yeteneklerimi gelistirmek
5.Basarili oldugunuzda hem aileniz ve ¢evreniz hem de kendiniz mutlu olursunuz. Ancak bir tercih
yapmaniz istense bu derste basarili olmayi1 en ¢ok kimin igin istersiniz?
() Ailem ve dgretmenlerim () Kendim
6.Herkesin yasaminda ulagmaya ¢alistigi yakin (hemen gergeklesebilecek) ya da uzak (uzun siirede
ulasilabilecek) tiirden hedefler vardir. Siz matematik ¢aligmak iizere oturdugunuzda kendinize en ¢cok
hangi tiirden hedefler koyarsiniz?
( ) Aksama kadar 10 sayfa bitirmek, konunun sonuna ulagsmak 6devlerimi bitirmek, sinavdan basarili
olmak gibi kisa siirede ulagabilecegim hedefler koyarim.
() Smifi gegmek, iyi bir is sahibi olmak, toplumda sayginlik kazanmak gibi uzun vadede
gerceklesecek hedefler koyarim.
( ) Kendime herhangi bir hedef koymam, 6grenmem gerektigi i¢in sikilana kadar oturur ¢aligirim.
7.Bu derste koydugunuz hedefi en ¢ok hangisine benzer?
() Geger not almak yeter.
() Alabilecegimi umdugum en iyi notu almaliyim.

() Alinabilecek en iyi notu almaliyim.



Diisiinceler

Cogu
Zaman

Ara

sira

Higbir

Zzaman

1. Calisirken beni zorlayan ve ugrastiran ¢aligmalar yapmayi tercih

ederim.

2. Cozlimsiiz kalan durum ya da problemlerde sansimi yeniden

denemekten hoglanirim.

3. Sonuca kolayca ulagabilecegim tiirden alistirmalar yapmaktan

hoslanirim.

4. Bir alistirmada sonuca kolayca ulasmazsam hayal kirikligi

yasarim.

5. Yeterince calisirsam bagarili olacagima inanirim.

6. Basarisizliga ugrama diisiincesi beni korkutur.

7. Onemli olanin bir sonuca ulagsmak olduguna degil, caba

gostermek olduguna inanirim.

8. Bir alistirma, konu ya da problem iizerinde ¢aligirken cogku

duyarim.

9. Bu derse kars1 yetenegim oldugunu saniyorum.

10. Bu dersin ileride bana yararinin dokunacagina inantyorum.

11. Derslerimiz zevkli gegiyor.

12. Basarili oldugumda 6gretmenlerim beni yeterince takdir eder.

13. Ogretmenimin beni sevdigine inantyorum.

14. Zor igleri bagarinca mutlu oluyorum.
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Her
zaman

Cogu
zaman

Bazen

Nadiren

Hicbir
Zzaman

1) Bir problemi ¢6zemedigimde, neden ¢6zemedigimi
anlamak i¢in kendime sorular sorarim.

2) Problemi ¢6zdiikten sonra daha iyi bir ¢oziim yolu
bulabilir miyim diye diigiiniiriim.

3) Arkadaglarimin ¢6ziim yollarini sorgulayarak daha iyi bir
yol bulmaya calisirim.

4) Coziim yollarimi tekrar tekrar degerlendirip bir sonraki
problemi daha iyi ¢ozmeye ¢aligirim.

5) Problem ¢ozerken, hangi islemi neden yaptigimi
diisiinerek yaparim.

6) Bir problemi ¢6zdiigiimde, yaptigim islemleri tekrar
inceler, degerlendiririm.

7) Problem ¢ozerken, farkli ¢6ziim yollar1 bulmak igin
kendime sorular sorarim.

8) Problem ¢ozerken, yaptigim islemlerin nedenini
diisiinerek, buldugum sonugla iligkisini kurmaya
caligirim.

9) Bir problemi okudugumda, ¢6ziim igin hangi bilgiye
ihtiyacim oldugunu diigiiniirim.

10) Problemi ¢6ziip sonucunu bulduktan sonra yaptigim
islemleri kontrol ederim.

11) Bir problemi okudugumda, daha 6nce ¢ozdiigim
problemleri diisiinerek benzerlik ve farkliliklarina gére
aralarinda iligki kurarim.

12) Problem ¢6zerken, her islemimi 6nceki ve sonraki
adimlarimi diisiinerek yaparim.

13) Problemi okudugumda verilen ve istenenleri belirlemek
icin kendime sorular sorarim.

14) Problemi ¢ozdiikten sonra arkadaglarimin ¢éziimleri ile
karsilastirir, sonucumu degerlendiririm.

Anketimiz tamamlanmistir. Katiliminiz i¢in tekrar tesekkiir ederiz.




