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ABSTRACT

FACTORS AFFECTING PRESERVICES MATHEMATICS
TEACHERS’ DECISIONS
ON PROBABILITY TEACHING

OZAYTABAK, Emel

M. S. Department of Secondary Science and Mathematics Education

Supervisor: Assoc.Prof. Dr. Safure BULUT

August 2004, 83 pages

The purpose of this study was to examine the factors affecting preservice
mathematics teachers’ decisions on probability teaching.

The sample of the study was 248 preservice mathematics teachers from Gazi
University, Hacettepe University, and Middle East Technical University. According
to the gender the number of females and males were 170 and 78 respectively.

To obtain necessary data for the study, the following measuring instruments
were used: (1) Probability Achievement Test (PAT); (2) Probability Misconception
Test (PMT); (3) Attitude toward Probability Teaching Scale (APTS); (4) Attitude
toward Probability Scale (APS). Only the third measuring instrument was developed
and its reliability and validity was tested by the researcher. An interview was done
with 12 preservice mathematics teachers from Gazi University, Hacettepe University,
and Middle East Technical University.

The data of the study were analyzed by using SPSS and with qualitative

techniques.
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The results of the study demonstrated that there are some factors affecting
preservice mathematics teachers’ decisions on probability teaching. These factors
were their attitude toward probability, probability achievement and misconceptions.
Subjects thought that gender would have no affect on their decision on probability

teaching.

KEYWORDS: Preservice Mathematics Teachers, Probability, Misconception,
Gender, Attitude, Teaching
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MATEMATIK OGRETMEN ADAYLARININ OLASILIK OGRETIMI iLE
ILGILI DUSUNCELERINI ETKILEYEN FAKTORLER

OZAYTABAK, Emel
Yiiksek Lisans Tezi, Matematik Egitimi Anabilim Dali

Tez Yoneticisi: Dog. Dr. Safure BULUT

Agustos 2004, 83 sayfa

Bu calismanin amaci matematik o6gretmen adaylarmmin olasilik 6gretimi
hakkindaki diislincelerini etkileyen faktorleri incelemektir. Caligmanin 6rneklemi
Gazi Universitesi, Hacettepe Universitesi ve Orta Dogu Teknik Universitesindeki
248 hizmet Oncesi matematik &gretmenidir. Cinsiyete gore kiz ve erkek sayilar
sirastyla 170 ve 78 dir.

Gerekli verileri toplamak amaciyla su veri toplama araglar1 kullanilmigtir: (1)
Olasilik Basar1 Testi; (2) Olasilik Kavram Yanilgis1 Testi; (3) Olasilik Ogretimine
Yénelik Tutum Olgegi; (4) Olasilik Konusuna Yénelik Tutum Olgegi. Ugiincii lgme
aracl aragtirmaci tarafindan gelistirilip, gecerlilik ve giivenilirlik ¢aligmasi
yapilmugtir. Gazi Universitesi, Hacettepe Universitesi ve Orta Dogu Teknik
Universitesinden 12 8grenci ile goriisme yapilmustir.

Calismanin verileri SPSS ve niteliksel analiz teknikleri kullanilarak yapilmistir.

Bu caligmanin sonuglar1 sunlar1 gostermektedir: Matematik 6gretmen
adaylarinin olasilik 6gretimini etkileyen bazi faktorler vardir. Bu faktorler olasiliga
kars1 tutumlar1 ,olasilik basarilari, kavram yanilgilaridir. Katilimcilar, cinsiyetin

olasilik 6gretimi hakkindaki diisiincelerine bir etkisi oldugunu diistinmemektedirler.

vi



Anahtar Kelimeler: Matematik Ogretmen Adayi, Olasilik, Kavram Yanilgisi,

Cinsiyet, Tutum, Ogretim
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CHAPTER 1

INTRODUCTION

As increased use of technology and the empirical sciences spread throughout the
global community, the use of data and graphs to communicate information was ever
increasing. Statistics and projected outcomes based on estimated probabilities
increasingly influenced daily decision making and discussions of social issues.
Unfortunately, most high school graduates had little or no background in
mathematics associated with calculating probabilities and interpreting statistics.
Therefore, schools needed to provide greater attention to probability and statistics in
mathematics and other courses in order for our students to be adequately prepared to
make informed decisions (Lee, 1999).

In past two decades, several influential organizations, including National
Council of Supervisors of Mathematics in 1978, NACOME in 1975, and UNESCO
in 1972, and CEEB in 1959, and the Cambridge Conference on School Mathematics
in 1963 had acknowledged the role that probability and statistics play in our society
(Hope & Kelly, 1983).

In recent recommendations the importance of having all students develop an
awareness of probability concepts and applications had been recognized (NCTM,
1989). Numerous educators recommended the introduction concepts related to
probability and statistics throughout the school years for all students, not just those
students bound for college (NCTM, 1989; NRC, 1989; Shaughnessy, 1992; Lee,
1999).

In spite of increased support for teaching probability and statistics in schools,

significant problems were reported in teaching and learning probability.



« Absence of probability and statistics lessons or courses in schools (Barnett,
1988; Shaughnessy, 1992): To date, very little probability and statistics had been
taught in schools.

« Teachers were not prepared to teach probability. Historically, teacher

preparation programs had not systematically included probability for preservice

mathematics teachers (Shaughnessy, 1992).

« Students’ misconceptions and understanding. Conditional probability and the

notion of independent events were as particularly difficult concepts for students

to grasp (Falk, 1988).

o Students’ beliefs and attitudes. Statistics courses were some of the most

rigorous and anxiety evoking for college students. Because of this, researchers

had investigated techniques that might help to reduce anxiety and change
negative attitudes experienced by students taking such courses (Sgoutas-Emch &

Johnson, 1998).

« Students had difficulty in interpreting the problems (Carpenter et al., 1981;

Mosteller, 1967).

« There was a conflict between probability ideas and students’ experiences and

how they viewed the world (Hope & Kelly, 1983).

The ideas behind probability were difficult to learn and hard to teach. Among
mathematics topics, probability concepts were basically indirect and theoretical and
teachers needed some particular experience to teach students (Ersoy & Bulut, 1993).
Some research studies confirmed the fact that probabilistic beliefs and conceptions
are difficult to change (delMas & Bart, 1987; Konold, 1983). There are several
studies about probabilistic thinking of students. But there were not many
investigations about probabilistic thinking of preservice teachers. In the introduction
of educational changes it constantly turned out that the teacher was the central factor
in the failure or success of the innovation, in general. Usually teacher decided
whether or not he or she would give emphasis to the new topics in the current
curricula and spent some afford how to teach them (Ersoy & Bulut, 1993).

The purpose of this study was to investigate the factors affecting preservice

mathematics teachers’ decisions on probability teaching.



In the present study we examined attitudes of preservice mathematics teachers
toward probability learning, achievement of preservice mathematics teachers on
probability, misconceptions of preservice mathematics teachers on probability and
effect of gender of preservice mathematics teachers toward probability teaching.

Understanding the factors affecting preservice mathematics teachers’ decisions
on probability teaching would be helpful to overcome the difficulties in teaching
probability to students. And it would be helpful to find the answers to such questions:
“As researchers, what could we do to change and influence their conceptions and

attitudes? And how could we manage to do this?”



CHAPTER 2

REVIEW OF RELATED LITERATURE

In this chapter theoretical bases of the present study would explained, and
related studies done would be reviewed. Development of probabilistic thinking,
probabilistic thinking, probability teaching and preservice teachers, difficulties in
teaching/ learning probability, misconceptions and gender differences in mathematics

were presented in this chapter.

2.1 Probabilistic Thinking

In the present study, the term “Probabilistic Thinking” was used to describe
children’s’ thinking in response to any probability situation. In particular, researchers
advocated the use of a general instructional model in which research-based
knowledge of students’ thinking was used to inform classroom instruction (Jones,
Langrall, Thornton, & Mogill, 1999).

There had been considerable research into students’ probabilistic thinking (e.g.,
Fischbein, Nello, & Marino, 1991; Fischbein & Schnarch, 1997; Jones, Langrall,
Thornton, & Mogill, 1997; Piaget & Inhelder, 1951/1975; Shaughnessy, 1992).
Various studies had been published concerning the developmental aspects of
probabilistic thinking, starting especially with the book of Piaget and Inhelder: La
Genese de I’Idee de Hasard chez I’Enfant (1951).

Also Fischbein (1975); Hawkins and Kapadia (1984); Garfield and Ahlgren
(1988) and Shaughnessy (1992) were the studies done about the developmental
aspects of probabilistic intuitions. As for misconceptions in statistical and
probabilistic reasoning the main work was edited by Kahneman, Slovic and Tversky

(1982).



Two main types of studies were reported in the research literature. The first type
described how people thought; the second type was concerned with influencing how
people thought. The first type investigated primitive conceptions or intuitions of
probability and statistics, misconceptions, fallacies in thinking, judgmental biases,
and so forth, the second type was concerned with influencing beliefs or conceptions,
even changing them if possible. It was true that the first type had been carried out
primarily by psychologists, and the second type primarily by mathematics educators.
Mathematics educators discovered they had to become familiar with students’
preexisting stochastic conceptions before they tried to teach the mathematical
conceptions of probability and statistics (Shaugnessy, 1992).

The ideas of Shaugnessy were supported by Resnick. Resnick (1983)
encouraged collaboration between cognitive psychologists and discipline specialists
to improve precollege instruction in mathematics and science.

Also Garfield and Ahlgren(1988a,1988b) suggested that cooperative research
endeavors between psychologists and mathematics educators would accomplish
research goals much more effectively than isolated efforts that we had seen so far in
stochastic. The work of Scholz and Bentrup (1984) was an example of cooperative
research efforts between psychologists and mathematics educators that we needed to
encourage.

Apart from these kinds of studies, Jones, Langrall, Thornton and Mogill (1997)
stated in their study that for young children to exhibit probabilistic thinking there was
a need for them to understand probability concepts which were multifaceted and
developed over time. In order to capture the manifold nature of probabilistic
thinking, their framework incorporated four key constructs. Three of these —sample
space, probability of an event, and probability comparisons- had been investigated by
several researchers. Few studies on the fourth construct, conditional probability, had
been directed to young children, although interpretations had been drawn from data
involving conditional probability.

One technique used in assessment of children’s understanding of probability was
to present a subject, two urns containing different proportions of balls of two colors
and to ask which urn would be better to choose if one wanted to draw out at random

a ball of a specified color. This technique was used by Piaget and Inhelder (1951),



Siegler (1981), Green (1982) and Singer and Resnick (1992). Others, such as
Hoeman and Ross (1972), did similar work involving the comparison of sectors of
spinners. It had been argued by some researchers (e.g., Fischbein, 1975) that in such
experiments children might be making perceptual rather than probabilistic
judgments.

In recent recommendations, the importance of having all students developed an
awareness of probability concepts and applications had been recognized (NCTM,
1989). Because of this emphasis on probability in school curriculum, there was a
need for further, ongoing research into learning and teaching of probability
(Shaughnessy, 1992). The movement toward curriculum reforms in school
mathematics (Department of Education and Science and the Welsh Office, 1991;
NCTM, 1989) brought a renewed emphasis on broadening the scope of the
elementary mathematics curriculum. In all cases, this broadened perspective of
curriculum generally adopted the position that young children need to explore the
processes of probability (Department of Education and Science and the Welsh
Office, 1991; NCTM, 1989). There was a growing movement to introduce elements
of statistics and probability into secondary and even elementary school curriculum,
as a part of basic literacy in mathematics (Garfield & Ahlgren, 1988). It was
understood that the future for research in stochastic looked very bright.

Conflicting claims had been made both about people’s understanding of basic
probabilistic and statistical concepts and about the ease with which these concepts
could be learned. A large body of research indicated that people employed a small set
of heuristics when making probability judgments (e.g., Tversky & Kahneman, 1974;
Shaughnassy, 1992). These heuristics often resulted in quick and generally
reasonable judgments that were strongly at odds with probability theory (Konold,
Pollotsek, Well, Lahmeier, & Lipson, 1993). Additionally, research by Konold
(1989) suggested that some college undergraduates reasoned about uncertain
outcomes using a fundamentally nonprobabilistic “outcome approach”. In contrast to
these findings were claims of Piaget and Inhelder (1975) that by the age of 12, most
children acquired basic probability concepts even without formal instruction

(Konold, Pollatsek, Well, Lohmeier, & Libson, 1993).



Briefly, Piaget claimed that the development of probability occured in three
stages. In the first stage, generally characteristic of children under 7 years of age, the
child was unable to distinguish between necessary events and possible events. There
was no evidence for a concept of uncertainty. According to Piaget, children at this
age would try to find order in a random mixture. In the second stage, up to 14 years,
the child recognized the distinction between necessary and possible events, but had
no systematic approach to generating a list of possibilities. A child at this stage
supposedly did not possess the combinatorial skills or mathematical maturity to make
an abstract model of a probability experiment. In the third stage, over age 14, the
child began to develop facility with combinatorial analyses, and understood
probability as the limit of a relative frequency. Thus, the concept of ratio would
appear crucial to the development of the probability concept from Piaget’s point of
view (Shaugnessy, 1992).

Like Piaget, Green studied with young adolescents between 11-16. His study had
been the largest study yet undertaken to investigate young adolescent’s concepts of
probability. Green(1979, 1983a, 1983b, 1987, 1988) surveyed over 3,000 students in
England, age 11-16 to determine their level of Piagetion development and to find out
what they knew about probability concepts and the language of uncertainty. Green
found that most students had not attained the stage of formal operations by their 16th
year.

Also Carpenter, Corbitt, Kepner, Lindquist, and Reys (1981) studied on relation
between age and development of probability. They reported that students seem to
have some intuitive notions of probabilities in very elementary situations, and that
those notions grow with age.

Beside age factor on development of probability, instruction had an important
role on children’s development of probability. Fischbein and Gazit (1984) looked at
the effects that teaching 12 lessons about probability and relative frequency had on
both children’s conceptions and intuitions. Fischbein believed that instruction could
improve students’ intuitive ideas of probability (Shaughnessy, 1992). Carpenter and
his colleagues (1981) stated that students have some intuitions but they did not know
how to report probability. They had difficulty in developing an intuition about

fundamental ideas of probability even after instruction (Shaughnessy, 1977).



2.2.Probability Teaching and Preservice Teachers

It was not surprising that much of what was researched in mathematics education
was driven by what was taught in schools, or by what a document recommended that
we should be teaching. (See An Agenda for Action, MCTM, 1980, for example).
Since very little probability or statistics had been systematically taught in our schools
in the past, there had been little impetus to carry out research on problems that
students had in learning it (Shaughnessy, 1992).

Meaningful mathematical content and a positive attitude toward the subject were
critical attributes for educators charged with teaching mathematics to children.
(Isenberg &Altizer-Tuning, 1984; Kerr & Lester, 1982). But most of the courses in
probability and statistics that were offered at the university level continue to be either
rule-bound, recipe-type courses for calculating statistics, or overly mathematized
introductions to statistical probability that were the norm a decade ago (Shaughnessy,
1977). Thus college level students, with their prior beliefs and conceptual
misunderstandings about stochastic rarely got the opportunity to improve their
statistical intuition or to see the applicability of the subject as undergraduates
(Shaughnesssy, 1992).

Garfield (1988) cited four issues that hinder the effective teaching of stochastic:
a) the role of probability and statistics in the curriculum, b) links between research
and instruction, c) the preparation of mathematics teachers and d) the way learning is
currently being assessed. The teaching and learning stochastic involved building
models of physical phenomena, development and use of strategies, and comparison
and evaluation of several different approaches to problems in order to monitor
possible misconceptions or misrepresentations. In addition, teachers’ backgrounds
were weak or nonexistent in stochastics. Our teacher preparation programs had not
systematically included stochastics for preservice mathematics teachers (Shaughessy,
1992).

Shaughnessy (1992) stated that the real barriers for improvement of stochastics
teaching were fundamentally a) getting stochastics into the mainstream of

mathematical science school curricula at all, b) enhancing teachers’ background and



conceptions of probability and statistics, and ¢) comforting students’ and teachers’
beliefs about probability and statistics.

In their study, Begg and Edwards found that teachers seemed to have weakly
developed concepts of probability and showed a reliance on prior beliefs. They
preferred the questions to do with everyday life. They tended to see things in terms
of representative heuristic. With randomness, they looked for spread across a range
of variables and did not seem to believe that order or patterns were likely to be
associated with random events.

In addition to Beggs and Edwards, in the study of Koirola, it was stated that even
though some preservice teachers attempted to solve problems using their formal
knowledge they ultimately relied on their everyday experiences whenever they were
confused with their formal knowledge. Many of the preservice teachers in her study
could not do the probability calculation formally because their probability learning
was not conceptual enough to apply to everyday problems. Moreover, they forgot the
mathematical rules and theorems from their probability courses. Probability at
university and probability in everyday life were two different phenomena with only a
small overlap. Her study also suggested that students’ problem-solving strategies
depended on the kinds of contexts in which problems were posed.

Today mathematicians, statisticians, and educators had different views about the
teaching and learning of the probability in schools and universities. These differing
views, especially the views held by preservice and in-service teachers, would have an
important role on how teachers delivered their teaching in schools. (Thompson,
1992), since the classroom teacher was the pivot of mathematical education and
served as the change agent in the teaching/learning process of mathematics. As
Lortie (1975) reminded us, teachers taught the way they were taught and as Cuban
(1993) found chancing that was hard.

Are there optimum teaching and learning techniques which take account of the
child’s conceptions of probabilistic notions while developing his understanding of
the formal knowledge of probability? (Hawkins & Kapadia, 1984). Is there a right
way to teach probability?

Fichbein (1987) believed that instruction could improve students’ intuitive ideas

of probability and made a distinction between primary and secondary intuitions.



Primary were the ideas and believes that we had before instructional intervention and
secondary were reconstructed cognitive beliefs that we accepted and used as a result
of instruction or experience.

Before Fichbein, Beyth- Maram and Denkel (1983) developed a curriculum to
improve probabilistic thinking, which they used with junior high students. They
found that teaching students to examine their thought processes and common modes
of thinking that may cause fallacies resulted in better performance on the
questionnaire used for evaluation. Pfannkuch and Brawn (1996) used activities to
challenge students’ intuitions and attempt to increase understanding of variation and
probability with some success.

In their study, Barz (1970) and Shaughnessy (1977) found evidence that a
practical involvement approach to students learning probability tended to result in
higher student achievement then a traditional set-theoretic approach to probability. In
Shaughnessy’s study of how to present probability in a way that would increase
student learning, he showed that students’ misconceptions could be addressed
through instruction. This was accomplished through hands-on experiments and
activities in which students discovered counting principles and other concepts for
themselves. Many researchers agreed that students must be active rather than passive
learners and should work on meaningful projects to answer questions of interest to
them (Cobb, 1991; 1993; Hogg, 1992; Roberts, 1982; Scheaffer, 1992; Snell, 1992;
1994). Newer approaches suggested an active learning format where students first
made predictions about the chance of occurrence for different outcomes, then did
experiments with random devices such as spinners, dice and coins, recorded their
results and compare the experimental probabilities generated to their original
predictions. Indeed, several researchers had recommended this method as a way to
encourage students to confront and correct their misconceptions about chance events
(e.g. Batanero, Serrano & Garfield; Godino et al, 1987; delMas & Bart, 1989;
Shaughnessy, 1992). Since students had misconceptions and had incorrect views
about probability and randomness, Garfield (1995) suggested that effective teaching
be based on the knowledge of students’ preconceptions. Garfield also stated that

when students learn something new, they construct their own meaning.
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Beside student centered instruction, real-world applications must be used during
instruction. Introducing real-world applications to mathematics classes was one of
the best educational ways of motivating students in classes. Probability was an area
of mathematics with many interesting applications and it was the branch of
mathematics concerned with making rational statements about phenomena that
posses an element of uncertainty. When mathematical probability was used correctly,
it was an effective tool in legal decision-making. Most students in probability classes
would find a discussion of its possible uses and misuses in the legal profession
interesting and stimulating (Halpern, 1987). Probability was the study of like hood
and uncertainty. It played a critical role in all of the professions and in most everyday
decisions (Halpern, 1996, p.142).

Another point was to improve students’ conceptions. To improve students’
conceptions of randomness and probability, Green advocated experimental activities
and encouraged explicit classroom discussion of the language of probability. Because
Green found that the students’ verbal abilities were inadequate for describing
probabilistic situations. In the study of Fischbein and Gazit (1983). They taught 9
classes of older children (10-13years) probability up to simple and compound events.
They found a clear improvement with age and found two biased intuitions were
improved by teaching- the representativeness tendency and the negative regency
tendency.

Also Konold (1991) reported on beliefs of college students about probabilities.
In his study, he based much of his work on direct interview with students who
explained to him their thought process when addressing certain probability problems.
There were several models discussed in the study of Kahneman, Slovic, and Tversky
(1982), Garfield and Ahlgren (1988) or Konold (1989).

In Turkey, there were few studies on teaching probability (e.g. Bulut, 1994;
Cankoy, 1989). Bulut (1994) and Cankoy (1989) conducted study on 8th grade level.
Bulut found that students taught by cooperative learning method scored significantly
better on the Probability Achievement Test than those taught by traditional lecture
method. However, there were no statistically significant mean differences on PAT

scores among any other pairs of groups. Cankoy (1989) found that there was a
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significant mean difference in the favor of the mathematics laboratory group over

those taught traditionally.

2.3.Difficulties in Teaching and Learning Probability

There was an abundance of research that documents difficulties students and
adults had reasoning with probabilistic information.

Garfield and Ahlgren (1988) found evidence that novices and experts alike
encounter difficulties with respect to understanding probabilistic concepts. They
identified three primary sources for this difficulty:

« Inadequately developed rational number concepts and proportional reasoning;

« Conceptual conflict between formal probabilistic ideas and everyday

experience;

« The abstract methods traditionally used in mathematics instruction.

Also some other researchers reported other difficulties listed below:

« Probability ideas often appear to conflict with students’ experiences and how
they view the world (Kapadia, 1985).

« Students develop distaste for probability through having been exposed to its
study in a highly abstract and formal way (Garfield and Ahlegen, 1988).

« Difficulties in translating verbal problem statements plague stochastics as
they do the rest of the school mathematics (Hansen, McConn, and Myers, 1985).
« They have difficulty in interpreting the problems (Mosteller, 1967; Carpenter
etal., 1981).

o They have difficulty in determining the probability of compound events
(Carpenter et al., 1981).

« They can not understand the idea of “Conditional Probability” (Bar- on and
Or-Bach, 1988).

« The less able pupils have difficulty with thinking of probability of occurrence
of events as a continuum ranging from “certain” to “impossible” (Baron & Or-
Bach, 1988).

« They perceive interdependence between unrelated events, i.e. Gambler’s

Fallacy (Hope & Kelly, 1983).
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Adults as well as children confused probability concepts and had some
difficulties in problem solving. For example, Hope and Kelly (1983) pointed out that
people:

« Are unaware of highly ambiguous everyday expressions of probability;

« Have undue confidence in the reliability of small samples;

« Have a tendency to confuse the categories of unusual events with those of

low probability events;

« Have difficulty estimating the frequency of many salient or memorable

events.

2.4.Misconceptions on Probability

Students did not come to the class as a “blank slates” (Resnick, 1983). Instead,
they came with theories constructed from their everyday experiences. They had
actively constructed these theories, an activity crucial to all successful learning.
Some of the theories that students used to make sense of the world were, however,
incomplete half-truths (Mester, 1987). These were misconceptions.

Misconceptions were the subcategory of pre-instructional conception, which was
contradictory with the mathematical concepts. They did not simply signify a lack of
knowledge, factual errors, or incorrect definitions. They represented explanations of
phenomena constructed by students in response to their prior knowledge and
experience.

Misconceptions were a problem for two reasons. First, they interfered with
learning when students used them to interpret new experiences. Second, students
were emotionally and intellectually attached to their misconceptions, because they
had actively constructed them. Hence, students gave up their misconceptions, which
could have a harmful effect on learning, only with a great reluctance.

What do these findings mean? They showed teachers that their students almost
came to class with complex ideas about the subject at hand. Further, they suggested
that repeating a lesson on making it clearer would not help students who based their
reasoning on strongly held misconceptions (Champagne, Klopfer & Gunstone, 1982;

McDermatt, 1984; Resnick, 1983). In fact, students who overcame a misconception
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after ordinarily instruction often returned to it only a short time later. Simply
lecturing to students on a particular topic would not help most students gave up their
misconceptions. Since they actively constructed knowledge, teachers must actively
help them dismantle their misconceptions. Teachers must also help students
reconstruct conceptions capable of guiding their learning in the future.

Remediation of misconceptions could be achieved with the help of teachers. So
teachers had the important role and they should be very well prepared for teaching
mathematics.

In probability, there were some studies about misconceptions. A different
approach to misconceptions in probability was by Amir and Williams (1995). They
stated that some intuitions, inclinations and biases might be affected by cultural
factors. As a result of their study, they found certain intuitions, approaches; biases
and heuristics noted in literature take a strong and common forming 11 year old
thinking, e.g. the outcome approach, Representativeness, availability,
equiprobability. In addition, Fichbein, Nello and Marino also indicated that cultural
influences on probabilistic reasoning might be important.

Another study about attempts to remedy probabilistic misconceptions resulted in
course designs which combine conceptual instruction and experience with stochastic
events (e.g., Beyth-Marom &Denkel, 1983).Students did not appear to have good
intuitions about stochastic events. Green (1982) observed that adolescents became
less likely to identify random sequences correctly with age. A lack of opportunity to
explore systematically the characteristics of stochastic events was assumed to be a
major source of students’ misconceptions. Experience with games of chance which
reward “good intuitions” (Obremski, 1981) were incorporated into instructional units
on probability as a means for providing such opportunities. Although Obremski
(1981) recommended the use of games of chance, no direct assessment of their
effectiveness in reducing misconceptions was presented

Newer approaches suggested an active learning format where students first made
predictions about the chance of occurrence for different outcomes, then did
experiments with random devices such as spinners, dice and coins, record their
results and compare the experimental probabilities generated to their original

predictions. Indeed, several researchers recommended this method as a way to
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encourage students to confront and correct their misconceptions about chance events
(e.g. Batanero, Serrano & Garfield; Godino et al, 1987; delMas & Bart, 1989;
Shaughnessy, 1992).

In Turkey, there were few studies on misconceptions on probability (e.g., Yildiz
& Bulut, 2002; Mut, 2004). Yildiz and Bulut (2002) conducted a study on preservice
mathematics teachers in Ankara. They found that preservice mathematics teachers
had misconceptions on probability. Mut (2004) studied with students’ grade level
between 5 to 10. He found that frequencies of misconception types varied across
gender and grade levels. He also found that the percentages of students who received
instruction in probability were higher than those who did not received instruction in

terms of misconceptions on Effect of Sample Size and the Time Axis Fallacy.

2.5.Gender Differences in Mathematics

There had been a large body of investigations of gender differences in
mathematics and science education to try to determine if the myth was true that
females were less capable of doing mathematics than males (Marshall, 1984; Leder,
1992; Gallagher & Delisi, 1994; Levi, 2000; Linn & Hyde, 1989).

Marcia C. Linn, a leading researcher on gender differences in math education,
studied this subject for over twenty years. In her earlier studies she found that there
were some gender differences in mathematical processing and that boys did this well
than girls. She found in her later studies, however, that this was not the case, that the
gap had closed substantially (Linn & Hyde, 1989). In fact, even though middle
school students thought that boys were better than girls in mathematics and science,
this was not true. They were at least equal and in many cases, the girls surpassed the
boys. Linn now claimed that the main gender difference was in the confidence level
of the student (which may be influenced by gender).

In their study, Damarin (1995) and Leder (1992) stated that the commonly
supported societal belief that mathematics is male oriented domain demonstrates that
the differences in mathematics disadvantageous to girls aroused from social and
cultural reasons .Leder also pointed out that males express the need for mathematics

for better occupational opportunities than females.
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Marshall (1984) found that girls were better than boys in solving computations,
whereas boys were better than girls in solving story problems. Kimball (1989)
focused on the differences between girls’ and boys’ approaches to mathematics
learning. Beller and Gafli (2000) boys performed better than girls.

According to Kimball and Marshal (1984), gender differences in mathematics
achievement did not appear in early ages of education, however the differences were
seen after junior high school years.

We could reach several international studies on gender differences on
probability. Dusek and Hill (1970) and Kreitler, Zigler and Kreitler (1983) found that
males outperformed significantly than females. In their study, Kreitler, Zigler and
Kreitler conducted research on 10th grade students and Dusek and Hill studied with
4th and 5th grade level students. In 1979, Moran and Mccullars found female 1st
year university students had significantly higher mean scores than males had. Hanna
(1986) stated there was no significant mean difference with respect to 8th grade
grade students’ probability achievement.

In our country, in 1994, Bulut found that 8th grade female students had
significantly higher mean score on probability achievement than males had. In their
study, Bulut, Yetkin and Kazak (2002) stated that there was a statistically significant
mean difference on preservice secondary mathematics teachers’ probability
achievement in favor of male. Also in his study Mut (2004) found that the

frequencies of all misconception types varied across gender.
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CHAPTER 3

METHOD

This chapter presents the design of the study, main and sub problems, definition
of terms, variables, population and sampling, instruments, procedure, analysis of

data, and assumptions and limitations parts.

3.1. Research Design of the Study

The purpose of the study was to examine the factors affecting preservice
mathematics teachers’ decisions on probability teaching. Therefore the study was a
correlational study.

During the study four different tests and scales were administered:
« Probability Achievement Test (PAT): It includes open-ended questions.

« Probability Misconception Test (PMT): The test is consisting of probability
problems in a multiple choice format. The alternatives of each item are either
true or false or misconceptions that students can have. The aim is to find the

misconceptions students have.

« Attitude towards Probability Teaching Scale (APTS): This scale is
administered to determine preservice mathematics teachers’ attitude towards

probability teaching.

. Attitude towards Probability (APS): It is administered to determine preservice

mathematics teachers’ attitude towards probability.
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To explain the results of the correlational study and to examine the third sub-
problem, qualitative analysis was accomplished.

After analyzing of data, 12 students were chosen; 6 from preservice mathematics
teachers, 6 from preservice science teachers according to their score from APTS.

Then 15 minutes interviews were done with each subject.

3.2. Main and Sub problems of the Study

The main research problem of the present study was the following:

“What are the factors affecting preservice mathematics teachers’ decisions on
probability teaching?”

The sub-problems related with the main problem are as follows:

Sub-problems:

« How well can attitudes toward probability teaching be explained in terms of
gender, probability achievement, and attitudes toward probability?

« What are the preservice mathematics teachers’ misconceptions about?

. How do preservice mathematics teachers’ experiences on probability affect

their view about teaching probability?

3.3. Hypothesis of the Study:

To examine the first sub-problem test, the following null hypothesis was stated:

The three wvariables together (probability achievement, attitudes toward
probability, and gender) do not explain a significant amount of variance in preservice
teacher’s attitudes toward probability.

It was tested at the significance level of 0.05

3.4. Definition of Terms

In this section, some terms that are used in the present study were defined to be

clear to prevent any misunderstanding.
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o Representativeness (Fallacy of Regression): People will predict the like hood
of events based on how well an outcome represents some aspect of its parent
population.

o Negative and Positive Recency Effect: Negative recency effect is the
tendency to predict an outcome, which has not appeared for some time in a
series of trials. It has been the “Gambler’s Fallacy”. This is related to heuristic of
Representativeness. After the repeated occurrence of one outcome, a gambler
comes to believe that probability of the alternative outcome is increasing even
though successive events are independent. The converse of this is a tendency to
predict an outcome, which has repeatedly occurred.

« Simple and Compound Events: Students confuse or do not separate these
events.

« Conjunction Fallacy: The probability of an event appears under certain
conditions, to be higher than the probability of the intersection of the same event
with another event.

« Effect of Sample Size: Students tend to neglect the influence of the magnitude
of a sample when estimating probabilities. Representativeness also occurs when
students neglect the sample size.

o Availability of Heuristics: The tendency to make predictions based on how
accessible instances of an event are to the memory or on how easy it is to
construct particular instances of events. The judgmental heuristic can induce
significant bias because of one’s own narrow experience or personal perspective.
We all have egocentric impressions off the frequency of events based on our
own experiences. Often these impressions are biased.

o Time Axis Fallacy (Effect of the Time Axis): Children may assign a role in
chance events to the personal qualities of the player though objectively such an
effect does not exist. An inversion of the time axis of cause implying effect
contradicts one of our basic intuitions.

o Misconception: A misconception is an underlying belief that governs an
error.

o Probabilistic Thinking: 1t is used to describe children’s thinking in response

to any probability situation.
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o Experience on Probability: Knowledge of probability gained during
probability instruction.

« Probability Achievement: It refers to score subjects got from PAT.

« Attitude toward Probability Teaching: It refers to subjects’ scores From
APTS.

« Attitude toward Probability Scale: 1t refers to the subjects’ scores from APS.

o Preservice Mathematics Teacher: 1t refers to subjects who were students in
Elementary School Science Education and Elementary School of Mathematics

Education.

3.5. Variables

There was one dependent variable in the study related to preservice mathematics
teachers’ attitude toward probability teaching. For this dependent variable, there
were four independent variables: Probability achievement, attitude toward

probability, probabilistic misconceptions and gender.

3.6 Subject of the study

The study was carried out during the spring semester of 2002-2003 academic
year.

There are 104 preservice mathematics teachers from Gazi University, 107
preservice mathematics teachers from Hacettepe University, and 37 preservice
mathematics teachers from Middle East Technical University. The distribution of the

subjects with respect to gender is given in the following Table 3.1.

Table 3.1 Distribution of students with respect to Gender

Gender n Percent
Female 170 68,5
Male 78 31,5
Total 248 100
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After the analysis of APTS students were named as low score achievers, middle
score achievers and high score achievers. According to the scores taken from APTS,
12 students were chosen for interview; 6 of whom were preservice mathematics
teachers and 6 of whom were preservice science teachers. 2 preservice mathematics
teachers and 2 preservice science teachers were low achievers; the other 2 preservice
science and mathematics teachers were middle score achievers; the last twos were

high score achievers for the interview

3.7 Measuring Instruments

In the present study, the following measuring instruments were used:
. Probability Achievement Test (PAT)

« Probability Misconception Test (PMT)

« Attitude towards Probability Teaching Scale (APTS)

« Attitude towards Probability Scale (APS)

 Interview questions

3.7.1 Probability Achievement Test

PAT was developed by Bulut in 1994. (Appendix A). It was used to determine
the students’ probability achievement. The test was used in this study had some
changes.

The test was administered to 198 fourth grade students of preservice
mathematics and science teachers from Gazi University, Middle East Technical
University and Hacettepe University in spring semester of 2002-2003 academic year.

In the present study, the Cronbach Alpha was found as 0.96
3.7.2 Probability Misconception Test
The test was composed of 13 multiple choice questions. The items were taken

from the test developed by Mut (2004).The questions were world wide known

misconception questions. The test was presented in the Appendix B.
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The questions were coded according to the name of alternatives. For example, it
was assumed that the item had 4 alternatives a, b, ¢ and d. They were coded as 1, 2,
3, and 4 respectively. One of them was misconception, another was correct and the
other alternatives were incorrect. If the subject did not choose any of the alternatives,
his/her answer was coded as NA which meant no answer. If the subject did not
choose any of the alternative and showed his/her answer, then it was coded as OA
which meant his own answer. In SPSS program alternatives were labeled as
misconception, correct and incorrect. The percentages and the frequencies of each
alternative were computed.

The questions and misconception types are given as following:

Questions 1 and 2 tested for misconception on Representativeness. They were
also used in the studies done by Kahneman and Tversky (1972); Shaughnessy
(1992); Tversky and Kahneman (1982). The questions are stated below:

Question 1: Say you flip an ordinary quarter several times in successions with H
representing a Head coming up and T representing a Tail. The notation HT means in
two successive flips a Head occurred followed by a Tail. If you flip a quarter 5 times

in succession, which of the following sequences are you most likely to observe:

a) TTTHH (incorrect)
b)THHTH (incorrect)
¢) HTHHH (incorrect)
d) THTHT (main misconception)

e) Among (a)-(d) one is likely as the other (correct)

Question 2: In a lotto game, one has to choose 6 numbers from a total of 40.
Ahmet has chosen 1, 2,3,4,5, and 6; Nuray has chosen 39, 1, 17, 33, 8 and 27. Who
has a greater chance of winning?

a)Ahmet (incorrect)

b) Nuray (main misconception)

¢) Ahmet and Nuray have the same chance of winning. (correct)
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Question 3 and 4 tested for misconception on Negative and Positive Recency
Effects. They were used in the studies done by Cohen, 1957; Fischbein, 1975;
Fischbein, Nello & Marino (1991). The questions are given below:

Question 3: When tossing a coin, there are two possible outcomes: either heads
or tails. Ozge flipped a fair coin three times and in all cases tails came up. Ozge

intends to flip the coin again. What is the chance of getting heads at the fourth time?

a) Equal to the chance of getting tails. (correct)
b) Greater than the chance of getting tails (main misconception)
¢) Smaller than the chance of getting tails. (incorrect)

Question 4: A father plays the following game with his son: The father hides a
coin in one of his hands behind his back, and if his son knows in which hand he hides
the coin, he wins the coin. The past 14 days (or hands), the son wins 5 times and
looses 9 times. Which of the following options would you expect to happen the next
14 days (or hands)?

a) The son wins more than he looses. (main misconception)

b) The son looses more than he wins. (incorrect)

c¢) The number of the games he looses is equal to the number of games he wins.

(correct)

Questions 5 and 6 tested for misconception on Simple and Compound Events.
They were also used in the studies done by Lecoutre and Durant (1988). The

questions are stated below:

Question 5: Suppose one rolls a dice simultaneously. Which of the following has

a greater chance of happening?

a) Getting the pair of 6-6 (incorrect)
b) Getting the pair of 5-6 (correct)
c¢) Both have the same chance (main misconception)
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Question 6: The letters in the word “CICEK?” are written one by one on the
cards and then these cars are placed in a bag. What is the probability of getting the

letter “C” from this box at random?

a) % (correct)
2 .
b) 3 (incorrect)
1 o .
c) 2 (main misconception)

Questions 7 and 8 tested for misconception on Effect of Sample Size. They were
also used in the studies done by Tversky and Kahneman (1982). The questions are

given below:

Question 7: A doctor keeps the records of newborn babies. According to his
records, the probability of which of the following options is higher?
a) Out of the first 10 babies, the gender of 8 or more of them is
female.(correct)
b) Out of the first 100 babies, the gender of 80 or more of them is
female.(incorrect)

c) The probability of events (a) and (b) is the same.(misconception)

Question 8: The likehood of getting tails at least twice when tossing three coins

is:

a) Smaller than (incorrect)
b) Greater than (correct)
c) Equal to (main misconception)

the likehood of getting tails at least 200 times out of 300 times.
Question 9 tested for the misconception on Conjunction Fallacy. It was used also

in the study done by Shaughnessy, 1992; Tversky & Kahneman(1983). The question

is written below:
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Question 9: Fatih dreams of becoming a doctor. He likes to help people. When
he was in high school, he volunteered for Kizilay organization. He accomplished his
studies with high performance and served in the army as a medical attendant. After
ending his army service, Fatih registered at the university. Which seems to you to be
more likely?

a) Fatih is a student of the medical school. (main misconception)

b) Fatih is a student. (correct)

Question 10 tested for the misconception on Heuristics Availability. It was also
used in the studies done by Tversky and Kahneman (1973). The question is stated

below:

Question 10: K: The number of groups composed of 2 members from among 10
candidates.
L: The number of groups composed of 8 members from among 10 candidates.

According to the given information above, which of the following is correct?

a) K is greater than L (main misconception)
b) K is smaller than L (incorrect)
c)KisequaltoL (correct)

Questions 11 and 12 together tested for the misconception on the Time Axis
Fallacy (also called the Falk Phenomenon). In these questions, people are likely to
answer 11" question correctly, then 12" question differently on the basis of the
principle that an event can not retroactively on its cause. The response for the
questions 11 and 12 are driven into three categories: In category I, both responses are
correct; in category II, the 1" response is correct while the 12™ is incorrect; and in
category III both responses are incorrect. Category II represents the main
misconception. An inversion of the time axis of cause implying effect contradicts one
of our basic intuitions. They were also used in the studies done by Falk, 19799;

Shaughnessy (1992) and Fsischbein (1997). The questions are stated below:
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Question 11: Dilek receives a box containing two white marbles and two black
marbles. Dilek extracts a marble from her box and finds out that it is a white one.
Without replacing the first marble, she extracts a second marble. According to this
information which of the following is correct?

a) The likehood that the second marble is also white equal to the likehood

that it is black marble.

b) The likehood that the second marble is also white greater than the

likehood that it is a black marble.

c) The likehood that the second marble is also white smaller than the

likehood that it is a black marble.

Question 12: Ahmet receive a box containing two white marbles and two black
marbles. Ahmet extracts a marble from his box and puts it aside without looking at it.
He then extracts a second marble and sees that it is white. According to this
information which of the following is correct?

a) The likehood that the first marble he extracted is white greater than the

likehood that it is a black.

b) The likehood that the first marble he extracted is white smaller than the

likehood that it is a black.

c) The likehood that the first marble he extracted is white equal to the

likehood that it is a black.

Question 13 tested for misconception on Equiprobability Bias. It was also used

in the studies done by Green (19983). The question is given below:

Question 13: There are six fair dies each of which is an ordinary cube with one
face painted white and other faces painted black. If these dies are tossed which of the

following would be more likely?

a) You would observe 5 black and 1 white. (correct)
b) You would observe 6 white. (incorrect)
c¢) One is as likely as the other. (main misconception)
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3.7.3 Attitude towards Probability Scale

APS was developed by Bulut and mathematics education students who attended
ScE 352 “Applied Statistics” course at METU in the spring semester of the 1991-
1992 academic year. The scale was presented in the Appendix D.

The scale consisted of 28 items of 15 positive and 13 negative items and it was
scaled on a six-point Likert Type scale: Strongly Agree, Agree, Tend to disagree,
disagree, and Strongly Disagree.

In the present study, the Cronbach Alpha was found as 0.95. The total score of
APS was between 28 and 168.

The scale was used to asses students’ attitude towards probability.

3.7.4 Attitude towards Probability Teaching

APTS was developed by the researcher. The scale was given in the Appendix C.
The scale was used to assess the students’ attitude toward probability learning. The
procedure followed in the development of APTS is outlined below.

The item bank for APTS was derived from:

a) scales of attitudes towards mathematics,

b) observations of people’s attitude toward probability,

c) beliefs about mathematics.

The item bank consisted of 61 items related to attitude toward probability
learning. All items were written in Turkish. From this item bank, 35 items were
selected.

The pilot study of 35 item scale was done with 196 preservice mathematics
teachers from Gazi and Hacettepe Universities in the spring semester of 2002-2003
academic year. It was analyzed by using “Statistical Packages for Social Sciences”
(SPSS). And an 18-item APTS was formed. It consisted of 12 positive items and 6
negative items and was scaled on a five-point Likert Scale: Strongly Agree, Agree,
Neutral, Disagree, and Strongly Disagree. Items were scored starting from strongly
agree as 5, to strongly disagree as 1, and negatively worded items were reversed to a

positive direction for scoring purposes.
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To test construct validity of APTS and to find sub dimensions, factor analysis
was done. According to the initial principle factor solution with iterations, the first
six eigenvalues were 7.92, 1.34, and 1.26,1.06. Factor loadings of APLS in the first
(general) factor ranged between 0.81 and 0.66. The first factor accounted for 44.02 %
of the total variation in the APTS scores. For the purpose of analyzing the factor
structure of the scale more precisely, this primary factor solution was rotated by the
use of the varimax rotation. The eigenvalues were obtained as 4.04, 3.37, 2.16, and
2.01. The first factor explained 22.49% of the variation of the total scores of the

APLS. The factor loadings with the values at .35 or above are presented in Table 3.2.

Table 3.2. Varimax Rotated Factor Loadings for the APTS

Item No Factor 1 Factor 2 Factor 3 Factor 4
Confidence Enjoyment Anxiety  Importance

16 0.81

12 0.79

4 0.73

18 0.73

8 0.66

9 0.81

1 0.77

5 0.68

13 0.66

6 0.38

2 0.35

17 0.31

10 0.75

14 0.67

11 0.75
15 0.63
3 0.60
7 0.51

When items accumulated in each factor in the table are written in open forms, it
can be easily seen that items in each group have a common point as a group. Thus,
the items accumulated in each factor in the table could be named as a sub dimension

providing the evidence for construct validity of the APTS. The sub dimensions were
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named as confidence, enjoyment, anxiety and importance of probability teaching
respectively.

In the present study, the Cronbach Alpha was found as 0.92.The total score of
APTS was between 18 and 90.

3.7.5 Interview Questions

The researcher thought that a semi-structured interview format with open-ended
questions would yield information needed to answer the research questions.

While preparing the interview structure, the researcher considered the following
issues:

o What questions to ask;

o How to sequence the questions;

° How much detail to solicit;

o How long the interview last;

o How to word the actual questions;

Three sets of interview schedules, one was for probability education background
before university, one was for probability education background during university,
one was for probability teaching as a teacher, were prepared by the researcher
(Appendix E).

The questions were prepared in Turkish and were checked by the expert in terms
of clarity and content-specificity. Some questions were revised, changed or dropped.

After implementing the necessary revisions to instruments, the researcher started
data collection procedure. The researcher and the interviewees decided the interview
calendar. After making appointments with interviewees, the researcher did the
followings in all interviews:

Before the interview started the researcher gave standard information to
interviewees; the purpose of study, who would use the interview data, and recording
technique. All the interviews were tape-recorded. The interviews took 15-20 minutes.
At the end of the interview the researcher thanked for time and effort.

Then the researcher transcribed 200 minutes took interview notes word by word

from tape she had recorded during the interview with the help of transcriber. The
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researcher generated approximately 30 word-processed pages of raw data. The
transcript was formatted by leaving the left margin as wide as 5 inches in order to
allow sufficient space for writing comments, taking notes and assigning codes for
further analysis.

The data collected through, interviews were analysed by categorizing the data
under themes according to the answers to questions in the interview schedule. For
this purpose, similar responses were grouped and different responses were added.

The frequencies and percentages were drawn from data.

3.8 Procedure

The present study started with a review of literature about the intended
components of the research question. The data collection instruments were selected
and one was developed. Probability Achievement test was changed and Attitude
towards Probability Teaching Scale was developed and both were piloted with
preservice mathematics teachers in June 2002. According to results of the pilot study,
Attitude towards Probability Teaching Scale was revised. After the pilot study, in the
spring semester of 2002-2003 academic year 248 preservice mathematics teachers
from Gazi, Hacettepe and Middle East Technical Universities were administered all
instruments. There were no time limitations. First the two attitude scales were
administered; APS and APTS. then the PAT and PMT were administered
respectively. All necessary instructions were read before administration and
reminded when needed during administration.

Then these 12students were interviewed for 15-30 minutes in a semi structured

interviews.
3.9 Analysis of Data
Data analysis procedure of this study was conducted in the following steps:
« Data collected from subjects were coded and were transferred to computer

environment with MS Excel and SPSS package program.
« Probability of doing Type I error was set at 0.05 level.
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« Interviews were transcribed.

« Some conclusions were drawn from interviews.

3.10 Assumptions and Limitations

As in other studies there were several assumptions and limitations of the present
study. The main assumptions of the present study were the following:
o The administration of the test and scales were completed under standard
conditions.
« All the subjects of the pilot and experimental studies answered the measuring
instruments accurately and sincerely.
« The students answered the interview questions sincerely.
. There was no interaction between the subjects to affect the results of the
present study.
The followings are the limitations of the present study:
o This study was limited to preservice mathematics students from Gazi,
Hacettepe and Middle East Technical Universities during the spring semester of
2002-2003 academic year.
o Semi structured interview technique which require the subject to respond

truthfully and willingly were used.
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CHAPTER 4

RESULTS

In the previous chapters, the theoretical background of the study, the review of
related literature and the method of the present study were stated. In this chapter, the
result of the analyses that were conducted to obtain statistical evidence for our claims
would be presented. This chapter contained three sections. The first section contained
the problem of the present study examined by means of associated hypothesis. In the
second section, the analysis of misconceptions with respect to gender was included.
The results of the interview were included in the third section.

The purpose of the present study was to examine the factors affecting preservice

mathematics teachers’ decisions on probability teaching.

4.1. Results of Testing Hypothesis

In this section first sub-problem of the study was examined by means of
associated hypothesis.

The sub-problem of the present study stated as: “How well can preservice
mathematics teachers’ attitude toward probability teaching be explained in terms of
their attitude toward probability, probability achievement and gender.”

For investigating this sub-problem, one hypothesis was stated and was given
below:

The three variables together (preservice mathematics teachers’ attitude

toward probability, probability achievement and gender) do not explain
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a significant amount of variance in their attitude toward probability

teaching.

There was no high correlation among probability achievement, attitude toward
probability and gender. In other words, there was no multicollinearity among
independent variables.

The stated hypothesis was examined by using Linear Stepwise Regression at a

significant level of 0.05. The results are given in Table 4.1.

Table 4.1 Linear Stepwise Regression Analysis Results for the Significant
Predictor Variable on Probability Teaching of Preservice

Mathematics Teachers

Regression Statistics

Multiple R 0.740
R Square 0.548
Adjusted R 0.546
Square
Standard Error 51851
df SS ms F Sig.
F
Regression 1 7993.0 7993. 297.3 0.00
43 043 07 0
Residual 245 6586.7 26.88
87 5
Total 246 14579.
830
"p<0.05

As in Table 4.1 indicates, the one variable (preservice mathematics teachers’
attitude toward probability) explained a significant amount of variance in their

attitudes  toward  probability  teaching, R*=0.548, adjusted R*=0.546
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(F(1,246)=297.307, p<0.05). 54.8 percent of the variances on scores of attitude
toward probability teaching scale are explained by this variable.

The individual effect of the predictor can be seen in Table 4.2. According to this
table, preservice mathematics teachers’ attitude toward probability explained a

significant amount of variance in their attitude toward probability teaching (p<0.05).

Table 4.2 Linear Stepwise Regression Analysis Results for Effect of Preservice
Mathematics Teachers’ Attitude toward Probability on Probability

Teaching of Preservice Mathematics Teachers

Variables Standardized Standard T Ratio P values
Coefficients Error
AtP 0.740 0.013 17.243 0.000"
p*<0.05

Using Table 4.2, a linear stepwise regression equation could be written in order
to estimate probability teaching of preservice mathematics teachers from one
significant variable. The regression equation with one predictor was significantly
related to attitude probability teaching of preservice mathematics teachers. This
equation was:

y=0.740x,

Where y represented the predicted attitude toward probability teaching of
preservice mathematics teachers and x; represented preservice mathematics teachers’
attitude toward probability.

Preservice mathematics teachers’ probability achievement and gender were
excluded from the equation because they did not have a significant contribution to
variance in probability teaching of preservice mathematics teachers (p>0.05).

The Table 4.3 showed the results of linear stepwise regression analysis of two

excluded variables.
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Table 4.3 Results of Linear Stepwise Regression Analysis of two Excluded

Variables
Variable Beta In t p value Partial Tolerance
S correlati
on
PA 0.51 1.156 0.249 0.074 0.948
Gender 0.004 0.095 0.925 0.006 0.986

To asses the extent to which preservice mathematics teachers’ attitude toward ,
probability achievement and gender could account for their attitude toward
probability teaching, a linear stepwise regression was performed with probability
teaching of preservice mathematics teachers on attitude toward probability and
probability achievement and gender of preservice mathematics teachers. As can be
seen in table 4.2, only preservice mathematics teachers’ attitude toward probability
was the significant variable. However as seen in Table 4.3 the two variables

(probability achievement and gender) were not significant predictors.

4.2 Misconceptions on Probability

In this section, misconceptions on probability of preservice mathematics teachers

were given with respect to gender and whole subject.

4.2.1. Misconceptions on Probability w.r.t to Gender

In this section, misconception types were analysed with respect to gender. The
misconception types were: Representativeness, Positive and Negative Recency
Effects, Simple and Compound Events, Effect Sample Size, Conjunction Fallacy,
Heuristic Availability, The Time Axis Fallacy, and Equiprobability Bias are analyzed
with respect to gender.

Although there had been several studies that had found gender differences in
different fields of mathematics (Gallegher, De Lisi, 1994; Halpern, 1997; Kimbal,
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1989), not only in Turkey but also in other countries the effect of gender differences

on probability has not been studied sufficiently.

4.2.1.1 Misconception on Representativeness w.r.t Gender

The 1* and the 2™ questions related to misconception on “Representativeness”
were examined by taking into account gender. The distribution of misconception

type Representativeness w.r.t gender was given in Table 4.4 and Table 4.5.

Table 4.4 Percentages and Numbers of Students’ Answers for Question 1 w.r.t

Gender
Gender NA OA | I | M C
M % 1.3 - - - 2.6 3.9 92.2
N 1 - - - 2 3 71
F % 0.6 - 0.6 - 0.6 1.8 96.5
N 1 - 1 - 1 3 164

Table 4.5 Percentages and Numbers of Students’ Answers for Question 2 w.r.t

Gender
Gender NA OA | M C
M % - - 1.3 3.9 94.8
N - - 1 3 73
F % - - 0.6 2.4 97.1
N - - 1 4 165

The 1* and 2™ questions investigated Representativeness misconception type
w.r.t gender. The misconception was not frequent among male and female students.

It could be stated that Representativeness did not across gender.
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4.2.1.2 Misconception on Positive and Negative Regency Effect w.r.t Gender

The 3™ and the 4™ questions related to misconception on “Positive and Negative
Regency Effect were examined by taking into account of gender. The distribution of
misconception type “Positive and Negative Regency Effect” was given in Table 4.6

and Table 4.7.

Table 4.6 Percentages and Numbers of Students’ Answers for Question 3 w.r.t

Gender
Gender NA OA C M |
M % - 1.3 96.1 2.6 -
N - 1 74 2 -
F % 1.2 - 97.1 1.2 0.6
N 2 - 165 2 1

Table 4.7 Percentages and Numbers of Students’ Answers for Question 4 w.r.t

Gender
Gender NA OA M | C
M % 10.4 14.3 6.5 15.6 53.2
N 8 11 5 12 41
F % 8.8 8.8 8.2 22.4 51.8
N 15 15 14 38 88

The 3™ and 4™ questions investigated the misconception type “Positive and
Negative Regency Effect”

In the 3" question both male and female students have less frequent
misconception than in the 4™ question. But in the 3™ question females had less
frequent misconception than males; where in the 4 question males had less frequent
misconception than females.

Since both 3™ and 4™ questions investigated the same type of misconception, it
could be stated that both males and females had not frequent misconception on

Positive and Negative Regency Effect.
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4.2.1.3. Misconception on Simple and Compound Events w.r.t Gender

The 5™ and the 6™ questions related to misconception “Simple and Compound
Events” were analyzed by taking into account of gender.
The distribution of misconception type “Simple and Compound Events” w.r.t

gender was given in Table 4.8 and Table 4.9.

Table 4.8 Percentages and Numbers of Students’ Answers for Question 5 w.r.t

Gender
Gender NA OA | C M
M % 1.3 - 1.3 143 83.1
n 1 - 1 11 64
F % 1.2 1.8 2.4 5.9 88.8
n 2 3 4 10 151

Table 4.9 Percentages and Numbers of Students’ Answers for Question 6 w.r.t

Gender
Gender NA OA C | M
M % 2.6 2.6 85.7 - 9.1
n 2 2 66 - 7
F % 0.6 1.8 86.5 0.6 10.6
n 1 3 147 1 18

The 5™ and the 6™ questions investigated the misconception type “Simple and
Compound Events”.

In the 5™ question, both males and females had a great amount of misconception;
where as in the 6™ question this amount degreases sharply. But both 5™ and 6™
questions investigated the same type of misconception, it could be stated that both

males and females had misconception on simple and compound events.
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4.2.1.4. Misconception on Effect of Sample Size w.r.t Gender

The 7™ and the 8" questions related to misconception type “Effect of Sample
Size” was analyzed by taking into account of gender.
The distribution of misconception type “Effect of Sample Size” w.r.t gender was

given in Table 4.19 and Table 4.11.

Table 4.10 Percentages and Numbers of Students’ Answers for Question 7 w.r.t

Gender NA OA C | M

M % 1.3 - 16.9 5.2 76.6
N 1 - 13 4 59

F % 5.3 - 9.4 5.9 79.4
N 9 - 16 10 135

Table 4.11 Percentages and Numbers of Students’ Answers for Question 8§ w.r.t

Gender
Gender NA OA I C M
M % 2.6 - 5.2 19.5 72.7
N 2 - 4 15 56
F % 5.3 - 8.2 17.6 68.8
N 9 - 14 30 117

The 7™ and 8" questions investigated the misconception type “Effect of Sample
Size”. Both males and females had a high amount of misconception on Effect of

ample Size which is above 65%.

4.2.1.5. Misconception on Conjunction Fallacy w.r.t Gender

The 9™ question related to misconception “Conjunction Fallacy” was analyzed
by taking into account of gender. The distribution of misconception “Conjunction

Fallacy” w.r.t gender .was given in Table 4.12.
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Table 4.12 Percentages and Numbers of Students’ Answers for Question 9 w.r.t

Gender
Gender NA OA M C
M % 1.3 1.3 13 84 .4
n 1 1 10 65
F % 1.2 2.9 20 75.8
n 2 5 34 129

The 9™ question investigated “Conjunction Fallacy”. The Conjunction fallacy

was frequent among males and females.

4.2.1.6. Misconception on Heuristic of Availability w.r.t Gender

The 10™ question related to misconception “Heuristic of Availability” was
analyzed by taking into account of gender. The distribution of misconception type

“Heuristic of Availability” w.r.t gender was given in Table 4.13.

Table 4.13 Percentages and Numbers of Students’ Answers for Question 10 w.r.t

Gender
Gender NA OA M I C
M % 2.6 - 37.7 104 49.4
n 2 - 29 8 38
F % 4.7 - 394 7.6 48.2
n 8 - 67 13 82

The 10™ question investigated “Heuristic of Availability”. The frequency of

misconception was more or less the same for both males and females.
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4.2.1.7. Misconception on Effect of Time Axis (Falk Phenomenon) w.r.t

Gender

The 11" and the 12™ questions together related to misconception “Effect of
Time Axis” was analyzed by taking into account of gender.
The distribution of misconception type “Effect of Time Axis” w.r.t gender was

given in Table 4.14.

Table 4.14 Percentages and Numbers of Students’ Answers for Question 11 and 12

w.r.t Gender

Catl Catll Cat Other

111
Gender NA C M I 1
M % - 42.8 51.9 - 9
n - 30 40 - 7
F % - 32.3 53.5 3.5 10.5
n - 55 91 6 18

Question 11 and 12 together tested “Effect of Time Axis” which was called
“Falk Phenomena”. The first category represented the correct answer in which
subjects both solved the 11th and12th questions correctly. The second category
represented the main misconception in which a student solved the 1" question
correctly whereas 12" question was solved incorrectly. The third category
represented the incorrect answer where subjects solved both questions incorrect. The
category others represented the answers in which the subjects solved the 11"
question incorrect and 12" question correct. Both females and males had a frequent

misconception of Falk Phenomenon.

4.2.1.8. Misconception on Equiprobability Bias w.r.t Gender

The 13™ question related to misconception “Equiprobability Bias” was analyzed

by taking into account of gender.
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The distribution of misconception type “Equiprobability Bias” w.r.t gender is

given in Table 4.15.

Table 4.15 Percentages and Numbers of Students’ Answers for Question 13 w.r.t

Gender
Gender NA OA M | C
M % 7.8 - 28.6 59.7 3.9
n 6 - 22 46 3
F % 5.9 0.6 22.4 46.5 24.7
n 10 1 38 79 42

The females had a much more tendency to have this misconception than males. It

could be stated that Equiprobability bias was frequent among female students.

4.2.2 Misconceptions w.r.t Whole

Preservice mathematics teachers’ misconceptions on probability was investigated

as a whole. The results are given in Table 4.16.
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Table 4.16 Misconceptions w.r.t Whole

Misconception  Item Misconception Correct Incorrect Other*
Type # %(n) %(n) %(n) %(n)
Representativeness 1 2.4 (6) 95.2 (236) 1.6 (4) 0.8(2)
2 2.8(7) 96.4 (239) 0.8 (2)
Negative/Positive 3 2.0(5) 96.4 (239) 0.4 (1) 1.2 (3)
Recency Effects 4 8.1(20) 52.0 (129) 20.2 (50) 19.8(49)
Simple & 5 87.1(216) 8.5(12) 2.0(5) 1.2 (3)
Compound 6 10.1(25) 86.3 (214) 0.4(1) 1.2 (3)
Events
Effect of Sample 7 782(194) 12.1 (30) 56(14) 4.0(10)
Size 8 69.8(173) 18.1(45) 7.7(19) 4411
Conjunction 9 17.7(44) 78.2 (194) - 4 (10)
Fallacy
Availability 10 39.1(97) 48.4(120) 8.5(21) 4 (10)
Time Axis 11-  24.1(60) 34.2(85) 2.41(6) 10.0(25)
Fallacy 12
Equiprobability 13 18.1(45) 242 (60)  50.4 (125) 18
Bias (10.9)

(*) Other only referred to “no answer and own answer”.

As seen in the table 4.16 most of the subjects did not have misconceptions except
questions 5 which was one of the questions examined misconception on the simple
and compound; 7, 8 which determined misconception on effect of sample size; 11-12
which determined misconception on Time Axis, 13 which examined the

misconception on equiprobability bias.

4.3. Interview Results

Interviews were conducted and qualitative data were analyzed. When the
subjects were asked what probability means, 67 % of them said “the chance that
something will happen” (n=8); 42 % said that probability reminded them about
money, head and tail, dice and balls (n=5). The percentage that mentioned about
luck, logic, statistic and guess is 8 % (n=1).

When subjects were asked about their familiarity with probability before

university, the answers are as follows:
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Table 4.17.Familarity with Probability before University

No Familiarity Primary School High Private Course
% (n) % (n) School % (n)
% (n)
8 (D) 50 (6) 50(6) 16 (2)

%8 of the subjects had no familiarity with probability before university, %50 of
them studied probability in primary school, and 50 % of them studied at High school
and 16 % of the subjects had probability lessons only during private course.

“During your probability studies before university, how was your teachers’
qualification about the subject” was asked to interviewees. The answers were given

in Table .4.18.

Table 4.18 Qualification of Teacher about Probability
Well Qualified Qualified Normal Not Qualified Bad Qualified
% (n) % (n) % (n) % (n) % (n)
(1) 16 (2) 16(2) 33(4) 16(2)

Only 8 % of the subjects found his/her teacher well qualified about probability.
For example student one said his teacher was qualified enough for solving his
students’ questions. 16 % of them said that their teachers were qualified, 16 % of
them found their teachers as normal. 33 % of the subjects saw his/her teachers as not
qualified about probability and 16 %of them saw his/her teacher as bad qualified
about probability. Student seven said “our teacher solved the probability questions
wrong and we showed the right solution to him. Student four said his teacher avoided
solving different questions he met. He always solved simple questions.

When the effect of teacher qualification about the probability before university
was asked to interviewees, 25 % of them said that teacher qualification had a positive
effect on them about probability (n=3). For example, student one said that by
encouraging solving problems in different ways, his teacher had a great effect on his

interest in probability. Student two said he liked his teacher’s teaching style and he
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learnt a lot from him, at least he learnt enough to solve questions about probability at
university entrance examination. 16 % of the subjects believed that their teacher had
an effect on their probability learning (n=2). Student six said “My teacher is bad
qualified, so I did not get interested in probability.” 16 % of the subjects believed
that their teachers’ qualification had no effect during their probability learning (n=2).

Beside the effect of teacher qualification, the interviewees were asked how their
teachers’ attitude toward probability was; 33 % subjects said their teacher had a
positive attitude toward probability (n=4). Student one said “I saw my teacher gave
more importance to probability than to other subjects”. And also student two
believed that his teacher’s attitude was positive. 8 %subjects believed that his/her
teachers’ attitude was notr( n=1). Student twelve said “My teacher’s teaching style
was the same for all subjects”. 41 % of subjects believed that their teachers had
negative attitudes toward probability (n=5). Student four said that his teacher
bewared of probability. Student five said that his teacher did not give importance to
probability. Student six said that his teacher disliked probability.

When the interviewees’ attitudes toward probability learning before university
was asked, 50 % of them had positive attitude (n=6), 16 % of them had negative
attitude toward probability learning (n=2). For example student one said “My attitude
was always positive” and student two said “Since it requires complex thinking, I had
always a positive attitude”. Among the subjects who had negative attitude toward
probability learning before university, student five said “I do not want to learn”,
student twelve said “I never think that it is a very enjoyable subject to learn” and
student five said he learnt by memorizing and he did not want to learn probability so
he memorized.

The next question was how probability is taught before university, 83 % of
subjects of the interviewees complained about how probability was taught (n=10).
Student five said that the subject was not thought in detail. Student six said that their
teacher did not solve anything different from the book. He added that his teacher did
not give daily examples and did not do anything to take his interest. Student four said
they solved the same classical examples all the time. 16 % subjects said that basic
terms were given in detail and materials were used to get rid of abstract structure of

probability (n=2).
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Then the interviewees were asked what kind of misconceptions they had, 8 % of
them said they had no misconception (n=1). 67 % of them said they had
misconception. These misconceptions were simple and compound events (n=8).

After the question about misconception, whether they had difficulty in learning
probability or not were asked. The percentages of the given answers are shown in

Table 4.19.

Table 4.19 Difficulty in Learning Probability

Yes No
% (n) %(n)
58 (7) 33 (4)

The percentages of interviewees who had difficulty in learning probability
before university are 58 %. Both students two, three, four, six, nine, twelve said they
had difficulty in learning probability. 33 % of the interviews said they had no
difficulty in learning probability before university.

Then the interviewees were asked the factors that affect their attitude toward
probability before university. 25 % of them mentioned about teacher as the main
factor (n=3). For example, student seven said that his teacher affected him
negatively, where as student eight said his teacher affected him positively. 8 % of
them said that questions related with probability affected him (n=1), 8 % talked
about the teaching method as the main factor (n=1), 8 % of subject said that they
enjoyed with probability because of mathematics (n=1).

After these questions about probability during pre-university level, the
interviewees were asked in which lessons they met with probability. The results of

the given answers were shown in Table4.20.
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Table4.20 Courses related with Probability in University

Mathematics  Statistics & Probability Development of
instructional materials

33 (4) 66 (8) 8 (1)

%33 of the interviewees met with probability at university level in mathematics
course. % 66 of them met with probability in statistics and probability course and %8
of them met with probability in course on development of instructional material.

When they were asked whether the education about probability at university was
sufficient enough to learn and teach, only 16 % subjects said that it was sufficient
(n=2). The rest 83 % subjects thought the education about probability was
insufficient (n=10). For example student two said more visualization should take part
in probability lessons. Also student eight said that more importance could be given to
probability teaching. Student nine said that he did not understand why he learnt
probability and used very much formula; instead he wondered if they could learn
why and how probability came from? Student ten said he did not learn probability
and added it was not different from lycee.

When the researcher asked the interviewees whether probability could be
thought separately from mathematics or not, 42 % of them said that it could be
thought separately from mathematics (n=5) and 58 % of them said it could not be
thought separately (n=7). For example student twelve said it could be thought
separately because mathematics was full of operations whereas probability required
logic. Student five said that it was separate from mathematics since mathematics
reminds certainty but probability did not have a certainty. Student eleven said that it
could not be thought separately because both of them were related with numbers and
logic. Student two said it could not be thought separately because probability’s
relation with mathematics was very much since it required logical thinking.

Then the researcher asked whether the interviewees did any study about
probability in development of instructional material or not and whether it was
sufficient or not. 42 % subjects said that they did study about probability but it was

not sufficient (n=5). For example student four and three said the logic behind
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probability could be explained. %58 of the interviewees did not do any study about
probability (n=7). For example student six complained about monotony of
probability lessons and added that both at high school, and university level, they did
the same things.

When how the education taken at university affects their attitudes was asked,

different answers were given. These answers were shown in Table4.21.

Table 4.21 University effect on Attitudes

Negative Effect No Effect Positive Effect
%(n) %(n) %(n)
8(1) 41(5) 33(4)

8 % had negative effect from university education. Student one said that
probability at university was very abstract and theoretical. This bored people and
effected negatively. 42% of the interviewees said that university education on
probability had no effect on their attitudes. Only 33% of them believed university
education on probability had positive effect on their attitudes. For example, student
eleven said that it affected him in positive way. He added that he enjoyed probability.
Student two said that especially the field courses he had taken affected him
positively. Student six said he could not learn probability at primary school and High
school but he enjoyed probability at university. Student six said he was affected
positively and before university he could not solve probability problems when he
forgot the formulas. But after university he could solve the problems even if he
forgot formulas.

Then the researcher asked the interviewees about their achievement on

probability at university. The answers were shown in Table 4.22.

Table 4.22 Achievement on Probability at University

Good Normal Bad
% (n) % (n) % (n)
66(8) 8(1) 25(3)

48



66 % of the subjects believed their achievement were good, 8 % thought their
achievement level was normal and 25 % of them thought their achievement was bad
at university.

Then the researcher asked the effect of achievement on attitude toward
probability. 25 % of the interviewees said their attitudes were not affected by
achievement (n=3) while 42 % of them said their attitudes were affected by
achievement (n=5). For example, student two said that to be successful motivate me
positively.

After this question, the interviewees were asked why misconceptions occurred.
42 % of the interviewees said that the teacher was the reason for misconceptions to
occur (n=5). For example, student seven said that teacher was very important factor.
Teacher should think in detail then should reflect it to students. He added that when
something was missing, it was very hard to fill the gaps. Student two said that
probability was taught in a very abstract way. Nobody solved examples that made
students visualize probability. 16 % of them thought that misconceptions occurred
since they did not know the subject completely (n=2). For example, student four said
that basic concepts were not understood well, if the concepts were understood, no
problem he would meet. 8 % of the subjects said probability was an abstract subject
(n=1). 8 % of them believed that misconceptions occurred because of lack of
interaction between teacher and students (n=1).

Then the researcher asked the subjects whether they were aware of their
misconceptions and whether previous misconceptions were continuing and news
occurred or not. 33% of the students said that they were aware of their
misconceptions (n=4). 42% of the subjects said that they were aware of their
misconceptions (n=5). 25% of the interviewees said their misconceptions were
continuing (n=3). For example student four said which subjects in primary school
and high school I still could not understand in the university.

The next question was “What kind of relationship between achievement and
misconceptions is there?” 66 % of the subjects stated that as the number of
misconceptions increased, achievement degreased (n=8). For example student six
said that achievement and misconceptions were inversely proportional. If the number

of misconceptions is high, achievement is low.
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Then the researcher asked the interviewees whether they knew the place of
probability in curriculum as a preservice teacher. 66 % of them said they did not
know (n=8). Only 33 % of them knew the place of probability in curriculum (n=4).
The researcher told the subjects the place of probability and then she asked whether
the time for probability in curriculum was enough or not. 50 % of the subjects
thought that time for probability was not enough (n=6). For example, student eight
said that it was a very extensive subject. Student seven said that child comes to High
school as a blank sheet. More time should be given for probability. Only 8 % of the
subjects thought that time for probability was enough (n=1).

Then the researcher wanted the subjects to think themselves as inservice teacher
and to explain how they would teach probability. The interviewees talked about

many different points which were shown in Table 4.23 with their percentages.

Table 4.23 How would Interviewees Teach Probability?

How to Teach % (n)
Material Used 50 (6)
Preparation before Teaching 42 (5)
Different Methods 42 (5)
Basic Concepts 33 (4)

Daily Examples 33 (4)

From easier to complex 253)
Teaching without Formulation 25(3)
Language Used 16 (2)
Student Centered 16 (2)

50 % of the interviewees talked about the importance of material used in
teaching probability. Students one, two, six, eight, nine, and twelve said that they
would use solid materials in teaching probability. For example student one said he
believed that teaching by putting marbles and small papers in a bag was more useful.
42 % of the interviewees thought that before teaching probability, they had to study
the subject. For example student three said “First I would learn and then teach. I
really had lack of knowledge about probability.” 42 % of the interviewees thought
using different methods was important. Student two and twelve said they would use

problem solving and student four said he would use discussion method. 33 % of the
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interviewees emphasized the importance of using daily examples. For example,
student four said “I will start from the daily life of students. For example football is a
subject that boys are interested in. So they will see that probability can be used in
everyday life. 33 % of the interviewees mentioned about the importance of basic
concepts. Student seven said “Basic concepts at first. I will give the main concepts
and explain basic points, and then I will pass to more complex questions.” Not only
student seven but also 25 % of the interviewees emphasized the necessity of
advancing from easier to complex. 25 % of the interviewees believed that teaching
without formulation was important. For example, student four said “Giving
formulation directly does not work. Formulas only helps in simple examples, not
good for complex examples because logic behind probability can not be understood
with direct formulization. 16 % of them mentioned about the language used while
teaching probability. Student two said “The expressions used in classroom must be
chosen from student’s environment. It is not logical to say gambling cards or dice to
primary students. To use familiar expressions like marbles will be better.” 16 % of
them mentioned the importance of student centered education. For example, student
six said “I will want my students to participate by finding examples.”

The next question was “What do you think about teaching probability?” 33 % of
the interviewees thought that teaching probability was very difficult (n=4) and 16 %
of them did not like the subject. 33 % of them of mentioned about their insufficiency
so the said they had to study before teaching (n=4) and 8 % of them was afraid of
teaching (n=1), 8 % of them got accepted to teach (n=1) and 8 % of them preferred
not to teach (n=1). 25 % of the interviewees wanted to teach probability (n=3) and 8
% of them believed it was an important subject to teach (n=1).

Then the interviewees were asked which ones had more effect on their attitudes
toward probability teaching: students’ or teacher’s misconceptions, students’ or
teacher’s achievement, students’ or teacher’s attitude toward probability? The

answers were shown in Table4.24.
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Table 4.24 Factors effecting teachers’ attitude toward probability teaching.

Teacher Student Both
%(n) % (n) % (n)

Misconceptions 25 (3) 16 (2) -
Achievement 16 (2) 33 (4) 25 (3)
Attitude toward Probability 8 (1) 42 (5) 25 (3)

25 % of the interviewees thought that teacher’s misconceptions had more affect
on their attitudes toward probability teaching, 16 % of them thought students’
misconceptions would be more affective and nobody thought both students’ and
teacher’s misconception at the same time had an affect on their attitude toward
probability teaching.

16 % of the interviewees believed teacher’s achievement on probability had an
effect while 33 % of them thought students’ achievement on their attitude toward
probability teaching. 25 % of them thought both students’ and teacher’s achievement
on probability had an effect on their attitude toward probability teaching.

8 % of the interviewees thought teacher’s attitude toward probability had an
effect while 42 % of them believed students’ attitude toward probability had an effect
on their attitude toward probability teaching. 25 % of the subjects thought both
teacher’s and students’ attitudes toward probability had an affect on their attitude
toward probability teaching.

The last question was “Does gender have an effect on probability achievement?”

the percentages were shown in Table 4.25.

Table4.25 Gender Effect on Probability Achievement

Effect No Effect
%(n) %(n)
33 (4) 67 (8)

Only 33 % of the interviewees thought that gender had an effect on probability
achievement. For example student four said “Females think detailer. So females are

more successful.” Student ten said “Males can be more successful because they can
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see relationships easier and in probability there are events that need to see
relationships”. 67 % of the subjects thought that gender had no effect on probability
achievement. Student two said “l am sure when the same education is given,
everybody can understand with respect to their ability.” Student twelve said “I do not

believe. Probability is related with logic and logic is not affected by gender.”
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CHAPTER 5

DISCUSSION, CONCLUSION AND RECOMMENDATIONS

In this chapter the results of this study will be discussed; conclusion and some

recommendations will be stated.

5.1 Discussion

The main purpose of this study was to investigate the factors affecting preservice
mathematics teachers’ decisions on probability teaching. The sub problems related
with the main problem were:

. How well can attitudes toward probability teaching are explained in terms of

gender, probability achievement, and attitudes toward probability?

« What are the preservice mathematics teachers’ misconceptions?

« How do preservice mathematics teachers’ experiences on probability affect

their view about teaching probability

The subjects were given PAT, PMT, APTS, and APS respectively. Then
according to the scores they got from APTS, 12 subjects were interviewed.

Many researchers have suggested that students come to teacher education
programs with previously constructed knowledge, beliefs, and values which may be a
help or a hindrance in learning new ideas (Adler, 1991; Britzman, 1986). This result
could be valid for the present study because according to the results of the interview,
almost all subjects had familiarity with probability before university Although most
of the subjects complained about the probability education before university and said

that they had difficulty in learning probability, nearly half of the subjects had a
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positive attitude toward probability which could positively effected them learning
probability during their university education.

At university, mostly all the subjects complained about how probability was
thought. They found probability education insufficient for teaching in schools. For
example, student two said more visualization should take part in probability lessons
and added it was thought in a very abstract way; student nine said he did not
understand why he learnt probability and complained about using very much
formulas. Also in their study, Garfield and Ahlegen (1988) found that students
developed distaste for probability because it was thought in a highly abstract and
formal way.

The results of the interview also showed that the experience preservice
mathematics teachers had with probability during university could have an effect on
their decisions about teaching probability. This result was supported by Professional
Standards for Teaching Mathematics, which stated that teachers were influenced by
the teaching they see and experience (NCTM, 1991). In other words, teachers’ own
experiences had a profound impact of their knowledge of, beliefs about, and attitudes
toward mathematics, and teaching which implied great importance for student
teachers’ experiences in teacher education programs.

A closer look at probability course experience at university alone was quite
revealing. Many subjects met with probability in statistics and probability lesson,
some subjects were thought probability only in mathematics course and only a small
amount of subjects met with probability in development of instructional material. For
example, student six complained about monotony of probability lessons and added
that both at lycee and university they did the same things. Only less than half of the
subjects did study about probability and they found it insufficient. And many of them
did not do any study about probability. It could be said that they possessed an
insufficient level of understanding necessary for probability teaching. As a result,
most of the subjects thought they were insufficient about teaching probability and
some were afraid to teach probability, some thought teaching probability was hard
and only a few of them believed that probability was an important subject. These

results were consistent with the evidence indicating that preservice mathematics
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teachers possessed an insufficient level of conceptual understanding for teaching
mathematics (Brown, Cooney & Jones, 1990; Post, Hare, Behr & Lesh, 1991).

That the experience preservice teachers had during learning of probability could
have an affect on their decisions about teaching probability .was consistent with the
regression results of the analysis in which we deduced that preservice mathematics
teachers’ attitude toward probability had a significant effect on their attitude toward
probability teaching. According to the regression equation, attitude toward
probability accounted for 54.8 % of the variance in their attitude toward probability
teaching.

Although gender and probability achievement of the subjects were excluded
from the regression equation, which means that gender and probability achievement
had no significant affect on probability teaching, most of the subjects said their
attitudes toward probability were affected by probability achievement. For example
student two said that to be successful motivated him positively. Also some of them
thought that their achievement would affect their attitude toward probability teaching
whereas some said that students’ achievement would affect their attitude toward
probability teaching. And some other subjects believed both students’ and their
achievement would affect their decision on teaching probability. So it could be
concluded as both their achievement and students’ achievement could affect their
attitude toward probability teaching.

Beside probability achievement, gender was the other independent variable that
was excluded from the regression equation. Many subjects thought that gender had
no effect on probability achievement. They also thought that their achievement could
affect their attitude toward probability teaching. So it could be said that gender
would not affect their attitude toward probability teaching.

Another factor that could affect probability teaching of preservice mathematics
teachers is misconceptions. From the interview results, it could be seen that many
subjects thought teacher was the main reason for the occurrence of misconceptions.
For example, student seven said teacher should think in detail then should reflect it to
students and added that when something was missing it was very hard to fill the
gaps. Fortunately, being aware of teachers’ important role in the occurrence of

misconceptions, most of the subjects were aware of their own misconceptions and
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many of them believed they had always misconceptions. As an example, student four
said “The topics about probability in primary school and lycee I could not understand
did not change in university. I still could not understand them.”

Consistent with the interview results, from the results misconception test we
used, it could be seen that both males and females had misconceptions in simple and
compound events, sample size, conjunction fallacy, and effect of time axis. Only
females had a high amount of misconception in equiprobability bias. This result was
consistent with the results of the study conducted by Yildiz and Bulut (2002). In their
study they used a 26 item misconception test and found that preservice mathematics
teachers had misconceptions. In his study, Mut (2003) studied with students grade
levels from 5 to 10. He found that females had equiprobability bias misconception
more frequent than males. In his study, he also concluded that the frequencies of all
misconception types varied across grade levels, the percentages of students who
received instruction on probability in the school were higher than those who did not
received instruction in terms of misconceptions on Effect of Sample Size and Time
Axis Fallacy and the other misconception types were more frequent among students
who did not receive a certain instruction on probability than the students who
received a certain instruction probability before his study.

Also from the interview results, it could be seen that some of the subjects
thought that teachers’ misconceptions were the important factor that could affect
their attitude toward probability teaching and a few of them thought students’
misconceptions would affect their attitude toward probability.

The results of this study showed that the experience preservice mathematics
teachers had with probability before and during the university education has a direct
affect on their decisions about teaching probability.

Another result that could be reached from the interview was related with
preservice teachers’ decisions on how to teach probability as inservice teachers. The
interviewees were asked to think themselves as inservice teachers and explain how
they would teach probability. Half of the subjects mentioned about the importance of
material used. They said that they would use solid materials in teaching probability.
Consistent with preservice mathematics teachers’ plans about teaching probability, in

their studies, Fennal (1982) advised using newspapers, Show (1984) advised using
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spinners, Bruni and Silverman (1986) mentioned about using wooden or plastic
cubes or different kinds of beans, and also Bright (1989) advised using simulations
of rolling dice, flipping coins, or spinning a wheel.

In the interview, some subjects also talked about using different methods would
be helpful for teaching probability. Lappan and Winter (1980) pointed out that
teaching through concrete experiments held much more promise than teaching
through traditional methods.

Some subjects at the present study emphasized the importance of using daily life
examples. They also thought teaching probability without formulas would be better.
Some of them mentioned the importance of student centered education. This may
supported by Burns (1983). He suggested that probability concepts should be
included in elementary mathematics instruction by using student centered classroom
activities.

As a result it could be said that although preservice mathematics teachers
complained about insufficient level of understanding conceptual knowledge of
probability for teaching, they seemed to have different plans to teach probability
effectively.

As a summary, there are some factors affecting preservice mathematics teachers’
decisions on probability teaching. These factors were preservice mathematics
teachers’ attitude toward probability, probability achievement, and misconceptions.
They believed that gender would have no affect on their decision on probability

teaching. They had different plans of teaching probability.

5.2 Conclusion

In the light of above findings obtained, the following conclusions could be

stated:
« Mostly all of the subjects had familiarity with probability before university.

« Mostly half of the subjects had a positive attitude toward probability before

university.
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« At university, mostly all the subjects complained about how probability was
thought.

« Preservice mathematics teachers found probability education insufficient for
teaching in university.

« Experience preservice mathematics teachers had with probability during
university could have an effect on their decisions about teaching probability.

« Many subjects met with probability in statistics and probability lesson.

« Some subjects were thought probability only in mathematics course.

« Only a small amount of subjects met with probability in development of
instructional material.

o It could be said that they possessed an insufficient level of understanding
necessary for probability teaching.

« Mathematics teachers’ attitude toward probability has a significant effect on
their attitude toward probability teaching.

o Both preservice mathematics teachers’ achievement and students’
achievement could affect their attitude toward probability teaching.

« Gender would not affect their attitude toward probability teaching.

« Many subjects thought that teacher was the main reason for misconception to
occur.

« Both males and females had misconceptions in simple and compound events,
sample size, conjunction fallacy, and effect of time axis.

« Only females had a high amount of misconception in equiprobability bias.

« Some of the subjects thought that teachers’ misconceptions were the
important factor that could affect their attitude toward probability teaching.

« The experience preservice mathematics teachers have with probability before
and during the university education has a direct affect on their decisions about
teaching probability.

« They seemed to have different plans to teach probability effectively.
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5.3 Recommendations

In this section some recommendations for teacher education and for further

studies will be given.

5.3.1 Recommendations for Teacher Education

Teacher educators should take time to consider the following suggestions for

improving the competence of preservice mathematics teachers on probability and

instruction on probability:

Be aware of preservice teachers needs related to probability teaching as a
inservice teacher.

Provide various opportunity for using instructional materials and
techniques.

Provide them with alternative models for teaching/learning probability
Connect advanced probability content knowledge learnt in university
with the knowledge needed for classroom.

Add probability courses on how to teach probability affectively.

Give opportunities to preservice mathematics teachers to study with how
probability can be thought in material production lessons.

Help them integrate their probability knowledge into instructional
practice.

Satisfy them not only by teaching how to carry out probabilistic
procedure but also make them understand the logic behind probability.
Probe for potential misconceptions in preservice mathematics teachers by
using carefully chosen examples in order to make them meaningful.

Lead them gain experience about conflicts between their own intuitions

and particular types of thinking in stochastic situations.
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5.3.2 Recommendations for Further Research

This subject requires more detailed researchers. First of all the sample size must
be increased in further studies. To be able to talk about Turkey overall, subjects from
different geographical regions should be selected. To have more detailed opinion
about preservice teachers’ decisions on probability teaching, the investigation
process should be laid in time i.e. from the first class of university to the fourth class.

Also a larger sample of interviewees should be used. This would increase the
validity of the responses. By doing this, the research will provide more accurate
information.

The present study contributes to find the factors effecting preservice
mathematics teachers’ decisions on probability teaching. Further researches are

needed to continue the investigation.
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APPENDIX A

OLASILIK BASARI TESTI

Yonerge: 1. Liitfen testin iistiine hi¢ bir sey yazmayiniz.

2. Testte toplam 26 soru vardir. Sorular1 dikkatlice okuyunuz ve cevap
kagidinda uygun yere ¢oziiniiz.

IYI SANSLAR!

. “DUNYA” kelimesinden bir harf rasgele segilmistir. Bu deneyin miimkiin olan
biitiin ¢ikanlarini listeleyiniz.

. “UZAY” kelimesinden bir harf rasgele se¢ilmistir. Sesli harfleri se¢gme olaymin
miimkiin olan biitiin ¢ikanlarin listeleyiniz.

. “OLASILIK” kelimesinden bir harf rasgele secilmistir. Bu deneyin miimkiin olan
toplam ¢ikan sayis1 nedir?

. Elinizde bir ¢ark ve hilesiz bir bozuk para var. Cark esit olarak iki parcaya
ayrilmistir. Bu parcalar  r ve g olarak isimlendirilmistir. Carki ¢evirdiginizi ve
bozuk paray1 havaya attiginiz1 varsayarak asagidaki aga¢ semasini tamamlayiniz.
(Not: Y:Yazi, T:Tura).

CARK PARA CIKANLAR
T rT

5. Bir cark yanda goriildiigii gibi dort pargaya ayrilmistir. Oku

cevirdiginizde E harfinde durma olasilig1 nedir?

6. Kuliip tiyelerinin her birinin ismi farkli kagit parcalarina yazilarak bir torbanin

icine konulmustur. Bu isimler sunlardir: Kerem, Ebru, Murat, Oya ve Meral. Bir
kagit cekildikten sonra tekrar torbaya atilarak ikinci kagit ¢ekilmistir. Murat ve
Ebru isimlerini ¢ekme olasilig1 nedir?
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7. Yandaki sekil 100 kisinin kan gruplarini ile
birlikte ve Rh ¢esitlerini gostermektedir. Bu 100
kisiden rasgele segilecek olan bir kisinin AB
grubundan veya Rh- olma olasilig1 nedir?

8. Bir komite 3 erkek ve 2 kadindan olusmaktadir. Komite iiyeleri arasindan bir
baskan rasgele se¢ilecektir. Kadin bir baskan se¢ilmesi olayinin ¢ikt1 sayis1 kactir?

9. 1997 yilinda trafik muayenesinden gegen 630000 otomobilden 20300 tanesinin
farlarinin bozuk oldugu kagida ge¢mistir. Bu arabalar arasindan farlar1 bozuk olan
bir arabay1 rasgele se¢me olasiligi nedir?

10. Bir arastirma laboratuarinda 35 tane elektrikli alet iiretilmistir. Bunlardan 4 tanesi
bozuktur. Onur, bu elektrikli aletlerden bir tanesini rasgele segip test ettikten sonra
Tugba, yanlislikla bu aleti Onur gormeden tekrar rasgele bu aletler arasina
koymustur. Onur, ikinci kez bu aletler arasindan rasgele birini secerek test
etmistir. Sec¢ilen her iki aletin bozuk olma olasilig1 nedir?

11. Ankara’da, sarisin birini rasgele segme olasilig1 0.4, sarisin ve yesil gozlii segme
olasilig1 0.2, yesil gozli se¢me olasiligi 0.3’tlir. Sarisin veya yesil gozli birini
rasgele secme olasilig1 nedir?

12. Emel’in bir matematik problemini ¢dzme olasilig1 1/3, Cansu’nun ¢6zme olasilig1
1/5°dir. Problemin hem Emel hem de Cansu tarafindan ¢6ziilme olasilig1 nedir?

13. Semra’nin kitapliginda 8 tane roman, 4 tane matematik, 3 tane kimya ve 2 tane
biyoloji kitab1 vardir. Semra kitapligindan rasgele bir kitap se¢mek istiyor.
Sececegi kitabin roman veya matematik kitabi olma olasilig1 nedir?

14. Ayni zayiflama yontemini kullanarak zayiflamak isteyen bayanlar arasindan 16
tanesi kilo kaybetmis, 4 tanesi kilo almis, 2 tanesi ise aynen kalmistir. Bu
kisilerden biri rasgele secildiginde, bu kisinin kilo kaybeden bayan olma olasilig1
nedir?

15. Asagidaki ¢izelge d6grencilerin aldiklari notlara gore dagilimini géstermektedir.

Not | 1 2 3 4 5
Ogrenci Sayis1 | 4 8 9 7 2

4 ‘ten dusiik veya 3’ten yiiksek not alan bir 6grenciyi segcme olasiligi nedir?
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16. Bir yarismada Erkut’un kazanma olasilig1r 1/3 ve Suat’in kazanma olasilig1 ise
1/7dir. Erkut’un veya Suat’in bu yaris1 kazanma olasilig1 nedir? (Not: Erkut ve
Suat ayn1 anda kazanamaz.)

Yonerge: Asagida verilen her bir olayin cesitlerini belirleyeceksiniz. (Not: Olay
cesitleri (bagimsiz, bagimh, ayrik, ayrik olmayan, kesin, imkansiz ) bir ya da
birden fazla kullamldig: gibi hi¢ de kullanilmayabilir.)

17. “Gelecek y1l 29 Ekimde Cumhuriyet Bayrami olacaktir.” Olayin ¢esidi nedir?

18.“Bir fabrikada yilda 1 milyon televizyon iiretilmektedir. Bunlarin 5000 tanesinin
arizali oldugunu varsayiniz. Test etmek i¢in bu iiretilen televizyonlardan biri se¢ilmis
ve test edildikten sonra tekrar rasgele televizyonlar arasina konulmustur. Bu
islemden sonra tekrar rasgele televizyonlardan biri secilip test edilmistir.” Olayin
¢esidi nadir?

19.Bir kisi i¢inde “w” harfi olan bir ayda dogmustur.”.Olayin ¢esidi nedir?
20. “Bir arastirmada 3 yasinda bir ¢cocuk ya da ilkokul 5. Simf 6grenci olan bir
cocuk secilmek isteniyor”. Olayin ¢esidi nedir

21.“Bir bilgisayar programi 1 ve 5 arasindaki rakamlar1 kullanarak, sectigi rakami
tekrar se¢gmeden iki basamakli sayilar iiretmektedir.” Olayin ¢esiti nedir

#ixkkix YONERGE: 22-24. sorulari okuyunuz. Evet veya hayir olarak
cevaplarken nedenlerini de yazimiz., *¥%¥%%%¥%dki®

22 Torbaya 5 pembe(p), 4 yesil (y) ve 2 mavi (m) top konulmustur. Torbaya
bakmadan 4 tane top ayni anda ¢ekilmektedir. {m, m, p,y, y} bu deneyin bir olay1
olabilir mi? Neden?

23.5/3 bir olayin olma olasilig1 olabilir mi? Neden?

24.11 tane kart su sekilde numaralandinilmustir: 1, 2, 4, 6, 7, 8, 9, 12, 14, 15, ve 20.
Bunlar bir kutuya konulmustur. Bunlardan 4 tanesi ayn1 zamanda kutuya
bakilmaksizin ¢ekilmistir. {7’nin karesi} bu deneyin bir 6rnek noktasi olabilir mi?
Neden?

wwwxkiis  YONERGE 25-26 sorulardaki ciimleleri dikkatli okuyunuz ve
bosluklari uygun bir sekilde doldurunuz, *## ¥k

25. Olasilik degerleri ............. VE e arasinda degismektedir.

26.2/9 olasilik oraninda, “2” .........cceeevvennnnnn. sayisidir.
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APPENDIX B

OLASILIK KAVRAM YANILGISI TESTI

Sevgili 6grenciler,

Bu test sizin olasilik konusu {iizerinde nasil dislindiigiiniizii 6l¢gmek igin
hazirlanmistir.Bu test sonuclari sadece arastirma amacli kullanilacak ve gizli
tutulacaktir. Biitiin sorular1 dikkatlice okuyup kendinize en uygun segenegi

isaretleyiniz ve altina neden o se¢enegi isaretlediginizi agiklayiniz.

SORULAR

1) Hilesiz bir madeni para 5 defa arka arkaya havaya atiliyor.Y yaziy1 T turay1

temsil ettigine gore bu atiglarda sirasiyla agsagidakilerden hangisinin gelme olasilig1

en biiyiiktlir?
aA)YYYTT b)YTTYT OTYTTT
dYTYTY e)a,b,c ve d siklarmin gelme olasiliklar esittir.

2)Bir sayisal loto oyununda bir kisi 1’den 40’a kadar olan sayilardan 6 tanesini
secmek zorundadir.Ahmet 1,2,3,4,5 ve 6 sayilarini,Nuray 39,1,17,33,8 ve 27

sayilarii segmistir.Sizce kimin kazanma olasilig1 daha biiytiktiir?
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a)Ahmet b)Nuray c)lkisinde kazanma olasiliklar1

esittir.

3)Ozge hilesiz bir madeni paray1 ii¢ kez havaya atmis ve hepsinde yazi
gelmistir.Ozge dordiincii kez paray1 havaya attiginda asagidakilerden hangisi dogru

olur?

a)Yaz1 gelme olasiligi,tura gelme olasiligina esittir.
b)Yaz1 gelme olasiligi,tura gelme olasiligindan kiigiiktiir.

¢)Yaz1 gelme olasiligi,tura gelme olasiligindan biiytiktir.

4)Bir baba ve oglu her giin bir oyun oynuyorlar.Oyunda baba, eline bir madeni para
alir ve ellerini arkasina saklar.Eger ¢ocuk paranin babasinin hangi elinde oldugunu
bilirse paray1 kazanir.Gegen 14 giin i¢inde ¢ocuk 5 defa dogru,9 defa yanlig tahminde

bulunmustur.Gelecek 14 giinde asagidakilerden hangisinin olmasini beklersiniz?

a)Cocugun dogru tahmin sayisinin yanlis tahmin sayisindan fazla olmasini.
b)Cocugun dogru tahmin sayisinin yanlis tahmin sayisindan az olmasini.

¢) Cocugun dogru tahmin sayisinin yanlig tahmin sayisina esit olmasini

5)Hilesiz iki zar ayn1 anda havaya atiliyor.Asagidakilerden hangisinin olma olasilig1

daha biiyiiktiir?

a)6 ve 6 rakamlarinin gelmesi(baska bir degisle 6-6 ¢iftinin gelmesi)

b)5 ve 6 rakamlarinin gelmesi(baska bir degisle 5-6’nin gelmesi)

c) “a” ve “b” siklarnin olma olasiliklar esittir.

6) “CICEK” kelimesini olusturan harfler kagitlara yazilip torbaya atiliyor.Bu
torbadan rasgele segilen harfin “C” olma olasilig1 asagidakilerden hangisidir?

a) 2/5 b) 2/3 o)1/4
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7)Bir hastanede yeni doganlarin kayitlari tutuluyor.Buna gore asagidakilerden
hangisinin olma olasilig1 daha biiytiktiir?

a)llk dogan 10 bebekten 8 veya daha fazlasinin kiz olmast.

b)ilk dogan 100 bebekten 80 veya daha fazlasinin kiz olmasi.

c)a ve b siklarinin olma olasiliklart esittir.

8)Olay 1:Hilesiz bir madeni paranin 300 kez havaya atilmasi1 deneyinin sonucunda
en az 200 kez yazi1 gelmesi.
Olay 2:Hilesiz bir madeni paranin 3 kez havaya atilmasi deneyi sonucunda

en az 2 kez yazi gelmesi.

Yukaridaki deneylerden hangisinin sonucunun olma olasilig1 daha biiytiktiir?
a) Olay 1
b)Olay 2

¢) Olay 1 ve Olay 2’nin olma olasiliklar esittir.

9)Fatih insanlara yardim etmeyi sevmekte ve doktor olmay1 istemektedir.Lisedeyken
Kizilay kolunda gorev almis ve yaz kamplarinda saglik hizmetlerinde ¢alismistir. Su
anda bir tniversiteye kayithdir.Buna gore asagidakilerden hangisi daha olasi

goriinmektedir?

a)Fatih Tip Fakiiltesinde 6grencidir. B)Fatih 6grencidir.

10)K:10 kisilik bir topluluk i¢inden olusturulacak 2 kisilik gruplarin sayis,
L:10 kisilik bir topluluk i¢inden olusturulacak 8 kisilik gruplarin sayist,

Olduguna gore K ve L sayilar1 arasinda nasil bir iligki vardir?
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a)K, L’den biiyiiktiir.
b)K, L’ den kiigiiktiir.
c)K, L’ye esittir.

11)Dilek’in elinde ,i¢inde iki siyah ve iki beyaz bilye bulunan bir torba var.Dilek
torbadan bir bilye ¢ekiyor ve bilyenin beyaz oldugunu goriiyor.Elindeki bilyeyi geri
koymadan bir bilye daha ¢ekiyor.Buna gore asagidakilerden hangisi dogrudur?

a)lkinci bilyenin beyaz olma olasilig1,siyah olma olasili§ina esittir.
b)ikinci bilyenin beyaz olma olasiligi,siyah olma olasiligindan biiyiiktiir.

¢)ikinci bilyenin beyaz olma olasiligi,siyah olma olasiligindan kiigiiktiir.

12)Ahmet’in elinde i¢inde iki siyah ve iki beyaz top bulunan bir torba var.Ahmet
torbadan bir top ¢ekiyor ve bakmadan topu bir kenara koyuyor.Torbadan bagka bir
top daha c¢ekiyor ve bunun beyaz oldugunu goriiyor.Buna gore asagidakilerden

hangisi dogrudur?

a)ilk ¢ektigi topun beyaz olma olasiligi,siyah olma olasiligindan biiyiiktiir.
b)ilk cektigi topun beyaz olma olasiligi, siyah olma olasihigindan kiigiiktiir.

o)llk cektigi topun beyaz olma olasiligi,siyah olama olasiligina esittir.

13)5 ylizii siyaha,]1 yilizii de beyaza boyanmis 6 tane hilesiz zar atildiginda
asagidakilerden hangisinin olma olasilig1 daha biiytiktiir?

a)5 zarn siyah,1 zarin beyaz gelmesi.

b)6 zarin siyah gelmesi.

¢) “a” ve “b” siklariin olma olasiliklar1 esittir.
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APPENDIX C

OLASILIK OGRETIMINE KARSI TUTUM OLCEGI

Sevgili 6grenciler;

Bu anket iki boliimden olusmaktadir: 1.Kisisel Bilgiler; 2.Matematik Ogretmen
Adaylarmin Olasilik Ogretimine kars1 Tutum Olgegi. Yaptigimiz ¢alisma, sizlerin
Olasilik konusunu 6gretmeye yonelik tutumlarinizi belirlemek i¢in yapilmaktadir.Ne
kadar icten cevap verecek olursaniz calismadan elde edilecek sonuclar o kadar
giivenilir olacaktir.Bu anket, sadece arastirma amaciyla kullanilacaktir ve kesinlikle
gizli tutulacaktir. Yardimlariniz i¢in tesekkiirler.

KiSiSEL BiLGILER:

Isminiz: ..ccoooivennen

Cinsiyetiniz( )K ( )E
Universiteye Giris OYS Puaniniz:
Olasilik Bagsariniz1 Derecelendiriniz:

( )Cok Iyi ( Hlyi ( )Orta () Zayif
Olasilikla ilgili Yeteneginizi Degerlendiriniz:
( )Cok Iyi ( Hlyi ( )Orta () Zayif

MATEMATIK OGRETMEN ADAYLARININ OLASILIK OGRETIMINE
KARSI TUTUM OLCEGI

Yonerge:Bu 6l¢ek Olasilik 6gretimi konusunda tutum ciimleleri icermektedir. Bu
climlelerin dogru ya da yanlis cevaplart bulunmamaktadir. Yalnizca sizin dogru
oldugunu diisiindiigliniiz cevaplar dogru kabul edilmektedir. Miimkiin oldugunca
diisiincelerinizi ve duygularimizi goéz oniine alarak karar veriniz. Bu belirtmeniz i¢in
“Kesinlikle Katiliyorum”, “Katiliyorum”, “Kararsizim”, * Katilmiyorum”,
“Kesinlikle Katilmiyorum” segenekleri ile verilmistir. Hi¢bir ciimlede fazla zaman
kaybetmeden hizli fakat dikkatlice okuyarak hig¢bir ciimleyi bos birakmadan samimi
olarak kendi durumunuza uygun olan yuvarlag: isaretleyiniz.
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Kesinlikle

Katillyorum

Katiliyorum

Kararsizim

Katilmiyorum

Hi¢ Katilmiyorum

1)Olasilik 6gretmekten hoglanirim

2)Olasilik dgretirken sabirliyimdir.

3)Olasilik 6gretmenin 6grencilerin gelecekteki
hayatlarina olumlu katkis1 olmaz.

4)Ogrencilerin olasilik konularmdan korkmamalarim
saglayabilirim.

5)Olasilik konusunu 6gretmek benim i¢in sikicidir.

6)olasilik konusunu 6gretmekten hi¢ endise duymam.

70lasilik konusu okullarda dgretilmese daha iyi olur.

8)Olasilik konusunu dgretirken degisik gretim
yontemlerinden yararlanabilirim.

9)Olasilik konusunu 6gretmek bana ¢ekici gelir.

10)Olasilik konusunu dgretirken aklim karisir.

11)Olasilik konusunu etkin bir sekilde 6gretmek i¢in
degisik yontemler kullanmay1 6grenmek isterim.

12)Olasilik konusunu dgretirken ¢ocuklara olaylara
farkli agilardan bakma becerisi kazandirabilirim.

13)Olasilik konusunu dgretmek ilgingtir.

14)Olasilik konusu dgretirken kendimi garesiz
hissederim.

15)Olasilik konusunda gelismek ve ilerlemek benim
icin 6nemlidir.

16)Ogrencilerin olasilik konusunda kendilerini yeterli
hissetmelerini saglayabilirim.

17)Olasilik konusunu dgretirken huzursuz olurum.

18)Olasilik konusunu ¢ocuklara sevdirebilirim.
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APPENDIX D

OLASILIK KONUSUNA KARSI TUTUM OLCEGI

ACIKLAMA: Asagida olasiliga iligskin tutum climleleri ile her climlenin karsisinda
"Tamamen Katiliyorum", "Katiliyorum", "Katilabilirim", "Katilmayabilirim",
"Katilmiyorum" ve "Tamamen Katilmiyorum" olmak iizere alti1 secenek verilmistir.
Liitfen, ctimleleri dikkatle okuduktan sonra her ciimle i¢in kendinize uygun olan

seceneklerden birini isaretleyiniz.

01. Olasilik konularini severim.

02. Olasilik konular1 sevimsizdir.

03.0Olasilikla ilgili konular1 tartigmaktan hoslanirim.
04.0Olasilikla ilgili bilgiler can sikicidir.

05. Olasilik konular1 zihin gelisimine yardimer olur.

06. Olasilik konusu beni huzursuz eder.

07. Olasilikla ilgili ders saatlerinin daha ¢ok olmasini isterim.
08. Olasilik konular1 rahatlikla 6grenilebilir.

09. Olasilikla ilgili snavlardan korkarim.

10. Olasilik konular ilgimi geker.

11. Olasiligin dogru karar vermemizde 6nemli bir rolii vardir.
12. Olasilik konular1 aklimi karistirir.

13. Olasilik konusunu severek ¢aligirim.

14. Olasilik konusunu, elimde olsa, 6grenmek istemezdim.
15. Olasilik, ilging bir konu degildir.

16. Olasilikla ilgili ileri diizeyde bilgi edinmek isterim.

17. Olasilik hemen hemen her is alaninda kullanilmaktadir.
18. Olasilik konusunu ¢alisirken canim sikilir.

19. Olasilik, kisiye diistinmeyi 0gretir.

20. Olasiligin adin1 bile duymak sinirlerimi bozuyor.

21. Olasilik konusundan korkarim.

22. Olasilik herkesin 6grenmesi gereken bir konudur.

23. Olasilik konusundan hoslanmam.

24. Olasilikla ilgili bilgiler, kisinin tahmin yetenegini artirir.
25. Olasilik konusu anlatilirken sikilirim.

26. Olasilik konusu anlatilirken sikilirim.

27. Olasilik konusu okullarda 6gretilmese daha iyi olur.

clclclcl ol el clclclclolohohohohoh ol sl enechcicicicicileiNe)
ool ool ololclololeolololol oo ool o ol oo ool o oo e lNe
©C 0O OO0 Q0000000000000 0O00O0O0O0OOoOO0OO0oOOoOOoOOo
©C O OO0 Q0000000000000 00O00O00O0O0OO0OOoOOoOOo
O 0O OO0 0000000000000 0O0O0O0OO0OOoOO0OO0oOOoOOoOOo
clolclelolclolololeololeolol oo lolololololo oo ool o e lNe

28. Olasilik konulari, eglencelidir.
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APPENDIX E

GORUSME SORULARI

Arastirmamiza katkida bulundugunuz igin tesekkiir ederim. Bu goriisme sizin

izninizle kasete kaydedilecektir. Bulgular bilimsel dergilerde yayimmlanmak yada

bilimsel toplantilarda sunulmak iizere degerlendirilecektir. Bunun disinda herhangi

bir amagcla kullanilmayacaktir. Katkilariniz i¢in tekrar tesekkiir ederim.

Olasilik deyince akliniza neler geliyor? Aciklar misiniz?

Universite yillar1 6ncesinde olasihik:

Universite yillar1 éncesinde olasilik konusu hakkinda bilginiz var mrydi?
Bu konu 6gretildi mi?

Hangi smiflarda?

Ogretmeninizin konu hakkinda yeterliligi nasil di?
Sizi nasil etkilemisti?

Ogretmeninizin konuya kars1 tutumu nasildi1?

Sizi nasil etkiledi? Neden?

Konuyu 6grenmeye kars1 tutumunuz ne oldu? Neden?
Konu nasil iglendi?

Ne tiir kavram yanilgilariniz vardi?

Ogrenmekte zorluk ¢ektiniz mi? Neden?

Olasiliga kars1 tutumunuzu neler etkiledi?

Universite Yillarinda Olasihk

Universitede olasilik konusu ile hangi derslerde karsilastiniz?
Ayr bir Istatistik-Olasilik dersi aldniz m1? Neden?

Konuyla ilgili aldiginiz egitim 6grenme ve 6gretim acisindan yeterli mi?
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Nasil olmasini isterdiniz? Neden?
. Bu konu matematikten ayr1 diistiniilebilir mi? Neden?
. Aldigin 6gretim metotlar: ve materyal gelistirme dersinde olasilik konusu ile
ilgili calisma  yaptiniz m1?

Yeterlimiydi? Neden?

Nasil olmasini isterdiniz? Neden?

. Universitede aldigmiz egitim konuya kars1 tutumunuzu nasil etkiledi? Neden?
. Basariniz nasildi? Neden?

. Basariniz konuya kars1 tutumunuzu nasil etkiledi? Neden?

. Sizce kavram yanilgilar1 neden olugsmakta?

. Kavram yanilgilariniz farkinda misiniz?

Daha 6nceki kavram yanilgilariniz devam ediyor mu? Neden?

. Kavram yanilgilarinizla basariniz arasida nasil bir iliski var? Neden?

Universite Sonrasi1 Ogretmen Géoziiyle Olasilik

. Universiteyi bitiriyorsunuz. Bir 6gretmen olarak olasilik konusunu
miifredattaki yeri nedir?
Hangi seviyelerde 6gretiliyor?
Olasilik i¢in ayrilan zaman yeterli mi? Neden?
Olasilik konusu hangi kavramlar1 kapsiyor?
Olasilik ilgili igerik yeterli mi? Neden?
. Bir 6gretmen olarak olasilig1 nasil 6gretmeyi diisiiniiyorsunuz?
Ogretim tekniklerinin farkinda misiniz?
. Olasilik konusunu 6gretme hakkinda ne diistiniiyorsunuz? Neden?
. Konuyu 6gretmekle ilgili tutumunuzu neler etkiler?
Ogrencilerinizin mi yoksa sizin kavram yanilgilarimiz mi daha etkili?
Ogrencilerinizin mi yoksa sizin basariniz n1 daha etkili?
Ogrencilerinizin olasiliga kars1 tutumumu yoksa sizin tutumunuz mu daha
etkili?

. Sizce cinsiyetin olasilik basarisina etkisi var m1?
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