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This research was conducted to reveal learner mistakes and misconceptions of
secondary school 8™ grade students regarding the subject of probability. Sample of
the study consists of 22 students studying at secondary school 8" grade. Initially
two concept maps were prepared in relation to probability subject as the data
collection tool. First concept map covers the curriculum of 6™, 7" and 8" grades
while the latter covers only 8" grade curriculum. The concept maps were revised in
accordance with expert views. The students were informed about concept maps and
the probability subject was summarized in two courses with the first concept map.
Then, the second concept map was implemented on a class of 22 students under the
guidance of teachers and researcher. As a result of evaluations, five students with
mistakes and misconceptions were interviewed to detect the mistakes and
misconceptions regarding the probability subject. As far as the data concerned, it
was seen that most of the students have mistaken and misconceptions regarding
probability types. It was observed that particularly theoretical probability and
experimental probability are confused. In our education system, with spiral
structure, presenting previous learnings as a whole to learners in the form of concept
map may be an important step for permanent and meaningful learning.
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Bu arastirma, ortaokul 8. sinif dgrencilerinin olasilik konusundaki hata ve kavram
yanilgilarini ortaya g¢ikarmak icin gerceklestirilmistir.  Caligmanin 6rneklemini
ilkogretim 8. sinifta 6grenim gérmekte olan 22 dgrenci olusturmustur. Veri toplama
araci olarak once olasilik konusu ile ilgili iki tane kavram haritasi hazirlandi. Birinci
kavram haritasi 6, 7 ve 8. smiflar, ikincisi ise sadece 8. sinif miifredatimi igermektedir.
Hazirlanan kavram haritalari uzman goriisleriyle tekrar diizenlendi. Ogrencilere
birinci kavram haritasiyla iki ders saatinde hem kavram haritalar1 hakkinda bilgi
verildi hem de olasilik konusu 6zet yapildi. Daha sonra ikinci kavram haritasi bir ders
saatinde 22 Ogrenciden olusan smifa Ggretmenler ve arastirmact rehberliginde
uygulandi. Yapilan degerlendirmeler sonucunda hata ve kavram yanilgisi olan
ogrencilerden bes tanesiyle miilakat yapilarak olasilik konusu hakkindaki hata ve
kavram yanilgilari teshis edilmeye calisilmistir. Verilere bakildiginda 6grencilerde en
fazla olasilik ¢esitlerinde hata ve kavram yanilgisinin oldugu goriilmiistiir. Olasilik
cesitlerinde de oOzellikle teorik olasilik ile deneysel olasiligin birbirinden ayirt
edilemedigi gozlenmistir. Sarmal yapidaki egitim sistemimizde &grencilerin daha
onceki 6grenimlerini bir biitlin olarak kavram haritast gibi bir materyalle sunmalari
kalict, anlamh ve kolay 6grenme adina 6nemli bir calisma olabilir.

2 Dog.Dr., Gazi University Gazi Faculty of Education Department of Mathematics Education, Ankara/Turkey,
https://orcid.org/0000-0001-6140-1623.
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Introduction

Concept is the abstract and general idea covering the common features of objects or phenomena and gathering
them under a common name (Ubuz, 1999). Researchers conducted in the field of Mathematics education indicated
that there are two types of learning in Mathematics which are instrumental learning and conceptual learning
(DiSessa, 1985; Garofalo & Durant, 1991; Skemp, 1987). While it is difficult distinguish these two types of
learning with clear cuts, it is always possible to find learning products that will characterize both of them (Baki,
1994). In conceptual learning, the learner is a kind of problem solver who is capable of using his/her creativeness
in solving problems and producing mathematical knowledge. This type of learner pays attention to learning by
comprehending mathematics; instead of re-producing mathematics and algorithms of teacher, s/he tries to produce
his/her own mathematics and solution. Conceptual learner sees mathematics as a net of connected concepts and
ideas. Therefore, instead of copying these mathematical concepts and ideas from outside, s/he tries to figure them
out/make sense of them (Baki, 2008).

In conceptual learning, the learner follows a more effective track in understanding mathematics and science.
The learning becomes more functional and permanent. This type of learner seeks to find out mathematical structure
of the problem instead of looking for the type of mathematical problems or with which formulas or equations they
can solve (Baki, 2008). Conceptual learner is a problem solver capable of using his/her creativity, intuitions and
skills effectively to solve problems and produce mathematical knowledge. Hence, conceptual learning approach
regards mathematics as net of connected concepts and ideas and suggests that learners have to construct concepts
on their own instead of copying mathematical concepts and ideas (Bell & Baki, 1997).

Concept knowledge includes not only knowing the concept, definition or the name of the concept but also
being able to observe the mutual transitions and relationships between the concepts (Baki, 2008). When learners
start to consider mathematics along with its conceptual structure, his/her success increases as well (Porter &
Masingila, 2000). Both conceptual and operational knowledge are equally emphasized in conceptual learning.
Therefore, both types of knowledge are utilized (Baki, 1998). Mistakes may occur while using this knowledge.
There are two words repeatedly used in this study: mistakes and misconceptions. Mistake is used for the errors in
the responses while misconception is used for conceptual obstacles which prevent learning. Misconception
functionally meant in this study, is a mistake commonly and consistently made. Misconception is also repeated
and persistent mistakes though learners have minor warnings.

Mistake and Misconception

Mistake is a term in science and mathematics which indicates deviation from an accurate value. Mistake can
also define as the errors in responses. Mathematical mistakes can be divided into two as calculation mistake and
conceptual mistake. Calculation mistake is limited to the mistakes which occur while learners make error of four
operations (Ubuz, 1999). It is seen that a considerable amount of educational studies was devoted to revelation of
learner misconceptions as well as deficiencies and how to eliminate them. Mathematics is one of the areas where
misconceptions are frequently encountered. Mathematics is a cumulative branch of science which means that
previous knowledge creates the step for the next ones. Therefore, learners can have accurate and complete
knowledge of mathematical concepts only if misconceptions and knowledge deficiencies are revealed and
eliminated (Kii¢iik& Demir, 2009).

It is possible to say that one has misconceptions when they claim the correctness of their mistakes with its
reasons and when they express their certitude. In other words, all misconceptions are mistakes yet; all mistakes
are not misconceptions (Ulusoy, 2007). Misconceptions may occur in learners’ scientific comprehension methods
or scientific knowledge strategizing methods (Committee on Undergraduate Education, 1996; Hammer, 1996;
Rowell, et al., 1990). There are many factors triggering the emergence of misconceptions. These are incorrect
explanations, incorrect questions or over-generalizations (Tery, Jones & Hurford, 1985). Occurrence of
misconceptions during formal educations is possible as well. For example; learning or teaching scientific concept
incorrectly at school may lead to misconceptions. Besides, misconceptions may also occur when learners fail to
use their pre-knowledge for new acquisitions, when they become incapable of supporting conceptual change in
their minds and when they are not able to sustain cohesion while learning new concepts (Koray & Bal, 2002).
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The most important characteristics of misconceptions is that they are a part of knowledge for learners and they
are not distinguishable for them. As claimed by Karmiloff-Smith and Inhelder (1975), misconceptions are one of
the constructive thinking processes on condition that they are corrected on time (Rowell et al., 1990).

Fisher (1985) claims that misconceptions have the common characteristics below:

1. Many people may have single or a group of misconceptions simultaneously.

2. Misconceptions may also create alternative beliefs along with themselves.

3. Most of the misconceptions are persistent. At least, they are persistent enough not to be eliminated via
traditional methods.

4. Some of the misconceptions are stemming from previous experiences of the learners.

5. Misconceptions may stem from genetic reasons, experiences as a result of various reasons and the teaching
at school (p.55).

Misconceptions are major obstacles for meaningful learning. The failure in timely elimination of permanent
misconceptions creates great challenges to achieve the objectives of mathematics teaching. Traditional teaching
methods are important factors in the occurrence of misconceptions (Lawson & Thomson, 1988; Marek & Cowan,
1994; Ubuz, 1999). There is the possibility of eliminating misconceptions of learners, yet; it is quite hard to change
the pre-constructed knowledge (Eyidogan & Giineysu, 2002). While it is difficult to reveal misconceptions of
learners when they occur, the possibility of changing them in the future decreases as well. Thus, the first thing to
be done is to eliminate the reasons of misconceptions and minimize the possibility of occurrence.

Recent studies in the field of Mathematics indicate the ideas below: “It is impossible to employ a teaching
method which will prevent the occurrence of any kind of misconceptions. We have to accept that children make
some incorrect generalizations and if teachers do not spend extra effort to reveal these, they will remain hidden.”
The studies also state that “we are need of teaching methods that will discuss and reveal misconceptions and those
misconceptions can be limited only by this means.” (Moss & Case, 1999). Although most of the students try to
learn mathematics, which they perceive in operational terms during high school, without connecting concepts,
principles and algorithms, they are succeed in Student Selection Examination (SSE) with this method. However,
when they are at universities, they face with advanced mathematics which requires conceptual thinking and they
cannot succeed in these kinds of problems (Baki, 1988).

The earlier and more accurate misconceptions are revealed the more effective and fast will be the learning of
probability. Therefore, concept maps have employed in this study to detect mistakes and misconceptions of
learners regarding the subject of probability.

Concept Maps

Concept maps are frequently utilized for planning and evaluating learning-teaching activities (Baki & Mandaci
Sahin, 2004). The use of concept maps, as indicative of correlation of information, was emerged as a result of
studies pertaining to a project conducted by Novak and his/her students with the aim of teaching scientific concepts
more easily (Novak & Gowin, 1984). Novak and Gowin, in their study which concentrated on “Learning How to
Learn”, developed concept maps in accordance with Ausubel’s Meaningful Learning Theory. Concept maps are a
simple yet strong strategy which will help learners to learn and teachers to organize their materials. Seriously
emphasized by Ausubel, meaningful learning occurs when pre-existing cognitive structures in learners find their
meanings (Baki & Mandac1 Sahin, 2004).

Novak and Gowin (1984) claim that concept maps are more effective in situations where learners actively
participate in activities. That is because this kind of activity requires learners to make a connection between the
ideas in their minds and the drawn map. After all, new knowledge is constructed by making connections between
concepts (Ozdemir et al., 2002). From that aspect, concept maps can be dealt with as one of the results of holistic
approach. The subject studied by concept map is divided into hierarchical sub-units which are also divided into
side and main opinions. Finally, these opinions are divided into concepts, which are the smallest units of the
information, as well. (Kasl et al, 2001). Concept maps have been employed in studies conducted in different kinds
of fields since 1990. Barenholz and Tamir (1992), Trowbridge and Wandersee (1994) utilized concept maps to
evaluate science education whereas Hegarty-Hazel and Prosser (1991), McClure, Sonak and Suen (1999) focused
more on the revelation of the relationships between conceptual learning and studying methods. In all of these

56



Yetim

studies, reliability, credibility and practicability of concept maps as a teaching method were proven (Giirdal&
Duru, 2002).

Building a relationship between concepts and operations in mathematics indicates that concepts and
relationships are understood well. When utilized separately, concepts and relationships in mathematics do not have
meaning in mathematical terms. The use of concept maps for evaluating mathematical knowledge organization is
the outcome of a model developed by Hiebert and Carpenter (1992) with the aim of analyzing the activities for
learning and teaching mathematics. This model, which is based on the studies of information structures in cognitive
field, stems from the assumption that internal presentation of knowledge is connected through some beneficial
ways. Educational practices of concept maps, which are used to reveal internal processes (Pearson & Somekh,
2003), are effectively used in detecting misconceptions of learners since it is both a learning strategy and an
instrument of evaluation for various fields (Bartels, 1995; Novak,1991). Learners’ preparation of concept maps
for the subjects they are taught in school encourage them to be more creative while it also gives a chance to teacher
to make assessment regarding learners’ intelligence, decision, knowledge and proficiency levels. Since learner will
not experience the anxiety which is experienced during the evaluation phases, it will both lead to a safe and sound
evaluation and intervention in misconceptions (Kurhila & Sutinen, 1999).

Learners often have difficulty in using concept maps. In fact, the aim of employing concept maps is not to
facilitate learning but to make it more efficient. In consideration of this, the idea that “learning occurs when
concepts are related and used” lies in the center of creating concept maps (Boyle, 1997). Advantages of concept
maps are; it supports permanent learning; it helps learners with learning difficulty; it facilitates learners to view
complex structures as whole; it gives teachers a chance to observe the knowledge that learners have and distinguish
which learners are in need of more help. It also facilitates coming to terms over the meanings. (Baki, 2008).
Concept maps are generally used as a pedagogical instrument to help learners experience more meaningful learning
and comprehend the subject conceptually (Novak, 1990).

Performance evaluation at the phases of analysis, synthesis or evaluation in relation to newly constructed
knowledge of learners is only possible by means of concept maps. It could be claimed that concept maps contribute
to educational studies greatly in that it is used as a valid and reliable evaluation method and particular research
instrument (Novak & Gowin, 1984). Many concept mapping studies are quantitative studies based mainly on
concept map analysis. It goes on with marking some characteristics of learner maps such as some certain links to
indicate hierarchy levels, propositions, connections and cross connections. Though the marks indicate learner skill
of making connections between concepts of a subject, marking procedure on any map decreases detailed
information and richness of a concept map (Novak & Musonda, 1991).

It is suggested that many cognitive strategies such as framing, classifying, envisaging and symbolizing are
developed during the construction of knowledge. Learners benefit from these strategies while preparing a concept
map in relation to a subject. This, also, enables learners to derive analytic data in relation to knowledge
organization process directly and rapidly (Hoeft et al., 2003). Since 1990, concept maps have been used in the
studies of different fields. Barenholz and Tamir (1992), Trowbridge and Wandersee (1994) employed concept
maps for evaluating education. Hegarty-Hazel and Prosser (1991), McClure, Sonak and Suen (1999) focused on
revealing the connections between conceptual learning and research methods. In all of these studies, reliability,
credibility and practicability of concept maps as a teaching method were proven (Giirdal &Duru; 2002). The
greatest contribution of concept maps to educational research could be their use as a valid and reliable evaluation
method and a research tool (Novak & Gowin, 1984).

Concept map is an educational strategy allowing better comprehension of learned subjects, integration of
previous knowledge into new acquisitions, improvement of learners’ conceptual perceptions and contribution to
their achievements. Concept maps, graphically showing the concepts and the associations between the concepts of
a certain subject, are two dimensional schemes used to understand how learners perceive and synthesize concepts,
to reveal and detect pre-concepts and misconceptions and to evaluate their conceptual comprehensions (Heinze
&Novak, 1990).

Concept maps can be created in different ways (West et al. 1991);

1. Linear chains,

2. Hierarchy maps,

3. Spider maps (In Boyle,1997).
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Spider maps can be particularly used to organize basic ideas. In this type of maps, the key concept is placed in
the middle and initially main words are clustered near it. Each main word is more specifically branched at every
turn. This means that there is a hierarchy from the center to periphery. What suggested here is that drawing from
center to periphery gives much more freedom to the learner, it is easier to prepare and learners perceive it more
easily in visual terms. This is the reason for preference (Bahar, 2001).

When literature in relation to concept maps is reviewed, it is seen that they can be used for efficient and
meaningful learning, evaluation, and detection of mistakes and misconceptions.

Probability

Probability concepts are widely used in our daily lives during decision making processes when we are faced
with uncertainties. Probability is frequently used both in branches which are closely related to current life such as
chance games, risk analyses as well as insurance business and various branches of science such as meteorology,
quantum physics and genetics. In that respect, probability is a field from which we benefit in many ways ranging
from weather forecasting for next day to prove a result with evidences. This makes probability important for
individuals working in various fields and probability may help them to make right decisions for the relevant issues
(Ozmantar et al., 2008). Probability and statistics found their place in mathematics curriculums starting from pre-
school and secondary school levels in many countries thanks to reformations carried out in the last two decades
(Dereli, 2009). However, deficiency in teaching probability concepts is one of the most important problems.
Studies regarding this problem are still in progress in many countries. Many researchers stated that probability
concepts are difficult to teach due to various reasons and teaching is not efficiently carried out (Ozbek, 2000).

Many researchers expressed that teaching probability concepts is difficult due to various reasons and learners
have great difficulty in making probabilistic reasonings even if it is expected after a formal mathematical teaching
(Batanero, Serrano & Garfield, 1996; Bulut, 1994; Can & Gokkurt 2017; Fischbein & Schnarch, 1997; Gates,
2001; Gokkurt, 2017;Is1k, Kaplan & Zehir 201 1; Kafoussi, 2004; Lawrence, 1999; Munisamy & Doraisamy, 1998;
Sezgin, Altun & Yilmaz, 2010; Shaughnessy, 1992; Truran, 1985; Vickers, 2002). In addition, it is stated in final
declaration of Assessment of Performance Unit (APU) in 1985 that probability concepts are among those which
are hard to comprehend, and the number of children who learn to use these concepts accurately is rather low (in
Celik & Giines, 2007). In the curriculums prepared by National Council of Teachers of Mathematics (NCTM) in
1989, statistics and probability are given an important place. The subjects were given place in pre-school
curriculums. Also, probability and statistics were even separately dealt with in secondary school fifth grade
curriculum.

Concepts in relation to probability are not efficiently taught in our country due to various reasons as it is the
same with most of the foreign countries (Bulut, 1994; Giirbiiz, 2007) In other words, probability is the first subject
causing trouble both to teachers and learners (Boyacioglu, Erduran, & Alkan, 1996; Bulut, 1994; Bulut, Ekici &
Iseri, 1999). Comparisons made by Trends in International Mathematics and Science Study (TIMSS) in 1999 at
secondary school level support the situation as well (Ministry of National Education, 2003).Besides, Bulut (1994)
stated that there is a lack of books and materials to teach probability in schools. Misconceptions in relation to
probability are the most important factor having an impact on learner achievements. Also, this study demonstrated
that appropriate learning materials did not be prepared to eliminate the misconceptions regarding basic probability
concepts. At the same time, mathematics teachers working in high schools were interviewed. The results from
these interviews are:: Most of the teachers lack the necessary information regarding probability as well as the
experience to teach it thoroughly; Majority of learners are contended with memorizing the principles and formulas
instead of understanding and practicing the subject; Teachers and learners are having difficulty in solving
probability questions since they cannot understand them; General achievements of learners in relation to
probability are low; Most of the teachers and learners have negative attitudes towards probability; There is a lack
of appropriate materials for teaching probability; Neither learners nor teachers prepare appropriate methods to
analyze the meaning of probability. Besides, teachers fail in helping learners to not develop a negative attitude
towards probability;

Learners with negative attitudes towards probability fail in this subject. Due to the development of negative
attitude towards probability during the teaching process, lack of mental and physical participation, lack of well-
designed teaching materials as well as failure in making connections between real life and probability concepts,
efficient teaching of probability concepts is prevented (Karapiir, 2002). It is acknowledged that learners have
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misconceptions for the most basic concepts of probability subject. For instance; Tversky and Kahneman conducted
a study on joint probability in 1983. Learners experienced a joint misconception by stating that the probability of
two separate actions or situations to take place at the same time is higher than the probability of each action or
situation to take place separately. Due to the importance and necessity of its use in daily life and various fields of
business, probability subjects have been given place in mathematics curriculums starting from pre-school and
secondary levels in the last two decades thanks to reformations in the field of mathematics education (Ozmantar
et al., 2010). Educational practices of concept maps, which are used to reveal internal processes (Pearson &
Somekh, 2003), are effectively used to detect learner misconceptions thanks to its features of being a learning
strategy as well as being an instrument of evaluation for various fields (Bartels, 1995; Novak, 1991).

Probability is a matter that is used in the case of many field uncertainties. When in case of uncertainty needs
to be decided, information about the probability helps the individual to make a correct decision. Therefore, the
topic of probability has become a part of teaching programs at every stage of education. But there are some
difficulties in the teaching of probability. It is observed that the teaching of probability is not actively and
efficiently done. In the teaching of probability, it is known that having students' misconceptions about probability
is one of the most important factors affecting success. At the same time, it seems that there is not enough
appropriate teaching material to reduce the misconceptions about probability concepts.

As a result, misconceptions about the probability of students are better defined when concept maps are used.
Students hierarchical connections of concepts in their mind can be best reflected when they draw on a paper.
Therefore, concept maps will give an opportunity to investigate a part of students’ cognitive scheme in Situ.
Because of these reasons, concept maps are employed in this study to detect mistakes and misconceptions of
learners regarding the subject of probability.

Purpose

The purpose of this study is to determine the mistake and misconceptions of probability of 8th grade students
by using method of concept map in mathematics lesson.

Problems

Under the main research question, various problems are investigated for 8™ grade Mathematics course and
probability subject, employing the method of concept map:

What are the learner mistakes and misconceptions in relation to;

1. Experimental, theoretical and subjective probability explanations,
2. Dependent and independent event explanations?

Importance

When in case of uncertainty needs to be decided, information about probability brings the individual closer to
the right decision. Therefore, the topic of probability has become a part of teaching programs at every stage of
education. In the teaching of probability, it is known that having students' misconceptions about probability is one
of the most important factors affecting success. For this reason, it is important to identify the mistakes and
misconceptions related to probability at all levels of education and to develop programs and appropriate teaching
materials.

Definitions

Probability: Probability concepts are the ones we frequently use in our daily lives when we are faced with
uncertainties during the process of decision making (Ozmantar et al, 2008).

Theoretical Probability: It is the probability which is found after calculation (Ministry of National Education,
2012).

Subjective Probability: It is the probability which is decided according to personal opinions (Ministry of
National Education, 2012).

Experimental Probability: It is the probability which is calculated after making experiments (Ministry of
National Education, 2012).

59



Kavram Haritas1 Caligmasi

Mistake: They are the errors in the responses (Ubuz, 1999).

Misconceptions: Repetition of mistakes and being persistent in this mistake can be defined as misconceptions.
Defending the mistake even against the warning is also included.

Concept Map: It is an educational strategy graphically showing the concepts and the relationships between
concepts in relation to a certain subject (Heinze & Novak, 1990). One of the learning-in-class theories is concept
map.

Literature Review

Jun (2002) aimed at conducting a study about misconceptions of Chinese learners regarding probability and
whether it is possible to eliminate these misconceptions via intensified curriculum. 567 Chinese learners whose
ages range from 6, 8, to 12 with high and medium levels were distributed a survey appropriate for this research.
In addition, 64 of them were interviewed. As a result, 14 types of misconceptions were detected. Besides, SOLO
(Structure of Observed Learning Outcomes) taxonomy was employed to see understanding levels of learners in
relation to probability. It is seen that 6 and 8 years old learners demonstrated no progress with their levels without
any significant effort/study. In addition, 12 years old learners indicated that they have better comprehension skills
than the younger ones. According to the results of activity based short-term curriculum carried out with 8 years
old learners, even the short-term curriculum may help learners to overcome the misconceptions.

The study conducted by Khazanov (2005) has 3 aspects of purpose. The first was to show that college
professors in preparatory schools are aware of the misconceptions. The second was to organize a test for common
misconceptions and to implement it whereas the third one was to develop strategies to eliminate these
misconceptions. As a result of the conducted test, it was seen that misconceptions regarding probability prevent
learners from being better at subjects which they understood. Besides, it was observed that teachers taking
misconceptions into consideration were better at facilitating the elimination of these misconceptions compared to
traditional teachers.

Giirbiiz (2007) tried to reveal teacher and learner views in relation to instruction carried out with teaching
materials developed for probability. In parallel with the changes in the sense of teaching, this study was carried
out to make contribution by evaluating new material developments, their implementation and reflections on the
practice. The study, which was based on developed materials, was carried out in order to show how material based
teaching affected 8™ grade learners and teachers. Considering the findings, it was stated that learners and teachers
were positively affected by the instruction. It was seen that positivity stemmed from the facts that learners
experimented with concrete objects in the material based learning environment, constructed the knowledge
themselves via worksheets and internalized the concepts as well as the relationships between the concepts through
concept maps. As for teachers, their positivity may stem from the fact that material based learning enabled them
to teach efficiently, increased the interaction between teacher and learner and therefore, they had a better
observation of individual differences.

Memnun (2008) aimed to investigate the difficulties encountered in learning probabilistic concepts and
probable reasons of not enable learning probability concepts, to present these reasons and to propose solution
proposals depending on these reasons. The study reviewed both domestic and foreign studies and classified the
reasons in consideration of the findings. The classification was shown in Ishikawa Diagram. This diagram divided
the reasons for not learning probability concepts into six categories. These categories are age, inadequacy of pre-
knowledge, inadequacy of reasoning skills, teacher, misconceptions and negative attitudes of learners.

Grevholm’s (2008) study is regarded as long term efficient study on prospective teachers’ development of
mathematical concepts who use concept maps as research instruments in different ways. Maps were both used for
pre-analysis of concept groups which were a part of course content and as an instrument to explain how learners
comprehend the concepts such as function and equations. Map examples drawn by a student at three different
times in more than 15 months lead to the development of concept thinking over time, whether students are
interested in mathematics or not. Slow improvement of concepts as well as maturement and cognitive proccesses
required for them to take place are illustrated with examples. Some of the results are mentioned and these indicate
more about the use of concept maps. The fact that mathematics teachers need a professional language development
is an important result. Another important result is that it presents a model for mathematics teacher training which
is regarded as professional identity development.
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Dereli (2009) aimed at detecting mistakes and misconceptions of secondary school 8™ grade learners in relation
to probability, contributing to elimination of mistakes and misconceptions experienced by learners and presenting
an example for future studies to be conducted in relation to eliminating mistakes and misconceptions regarding
probability. The research was carried out with the participation of 349 students studying at the 8" grades of 7
separate secondary schools in the downtown in Alasehir, Manisa. Data collection instrument, covering all the
objectives and behaviors specified in secondary school mathematics curriculum, appropriate for 8™ grade learners,
included in 25 open-ended questions and developed in consideration of three experts’ views. The paper of each
learner was evaluated by two mathematics teachers based on a rubric that was developed by the researcher.
Considering of the findings, learners were detected to have misconceptions in distinguishing experimental and
theoretical probabilities. Learners who failed in explaining dependent and independent events also failed in
probability calculations. As for the learners who had misconceptions regarding permutation and combination
subjects, they gave the response of permutation and combination to questions for which selection and sequence is
important respectively. Learners who are not competent enough at combination could not make up combination
problems. Operational mistakes of learners were observed in abbreviations of fractions and multiplications. The
mistakes of concepts stem from the fact that they do not know the subject.

Method
Research Design

This research is a case study from qualitative research models.22 learners in the study group were asked to fill
the blanks on the concept map (Appendix-2) given to them. These blanks were examined by researcher and field
experts. Mistakes of each learner in relation to probability were detected by means of this process. Then, 5 out of
7 mistaken learners were interviewed. It was seen at the end of the interviews that some of the learners had
misconceptions.

Study Group

The study group consisted of 22 (12 male, 10 female) middle school 8th grade students in Ankara province
during 2010-2011 academic year. These students, who live in Ankara and are aged between 13 and 15, have
medium-socio-economic characteristics.

Data Collection

In this study, initially two concept maps were prepared for probability subject for concept map implementation.
First concept map (Appendix-1) covers 6", 7" and 8™ grade curriculums. Second concept map (Appendix-2) covers
only 8™ grade curriculum. Prepared concept maps were revised in accordance with expert views. 22 8™ grade
students studying at a secondary school in Kegioren district of Ankara were informed about concept maps with the
first concept map and probability subject was summarized. Then, second concept map was implemented on 22
students during a class with the guidance of teachers and researcher. During the implementation, the students were
asked to fill in the blanks on the concept map by taking into account the information given. Afterwards, learner
mistakes and misconceptions regarding probability subject were tried to be detected via concept mapping by
reviewing the definitions and definition samples learners wrote on the blanks of the concept map. Students who
incorrectly matched the concepts on maps are identified. These students with at least two incorrect links for the
same concept and those who are consistent and repetitive in their mistakes during the interviews are identified as
students with misconceptions.

Data Analysis

Of 22 learners, 7 were detected with mistakes and misconceptions. 5 of them were interviewed while analyzing
data. The responses obtained from the concept maps used to determine the misconceptions of the students about
the subject of probability were scored with the help of rubrics. Scores made with 1: false and 0: true with the help
of the rubrics were presented in tables form for each student whose concept misconception was detected. Findings
were interpreted on the frequencies of 0-1 values obtained as a result of the scoring. In addition, interviews
conducted with five of the seven students who were identified as misconceptions were analyzed by content
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analysis. The categories obtained as a result of the content analysis were interpreted by means of frequencies. In
the scope of the study, the results were determined with the agreement of the two field experts in the scoring with
rubric and in the content analysis, thus ensuring the reliability of scoring and categorization. The data obtained as
a result of the interviews were interpreted in the findings section.

Findings

This section deals with the findings and interpretations which were obtained based on two problems of study
by implementing concept maps, which were prepared according to probability subject acquisitions specified by
MONE for 8" grades, on 22 8™ grade students in order to reveal their mistakes and misconceptions and by
interviewing 5 of them.

The table below shows frequency of mistakes and misconceptions in accordance with the concepts.

Table 1. Frequency Table of Mistakes and Misconceptions in Relation to Concepts
Frequency of Mistaken Concepts

Student Names Theoretical Experimental Independent Event
Probability Probability
SC 1 1 0
G 1 1 0
H 1 1 1
B 1 1 0
SK 1 1 0
z 1 1 0
E 1 1 0

As far as the data presented in Table 4.1 is considered, 7 students who made mistakes and misconceptions in
22 students were coded as SC, G, H, B, SK, Z, E. It is seen that these 7 students made mistakes and misconceptions
in the concepts of Theoretical Probability, Experimental Probability and Independent Event, Most of the mistakes
and misconceptions are found to concentrate on concepts of theoretical and experimental probability. It was also
detected that one of the students had mistaken and misconceptions in relations to independent event.

Frequency distribution of mistakes and misconceptions according to categories are given in the table below.

Table 2. Frequency Distribution Table of Mistakes and Misconceptions According to Categories
Frequency of Making

Categories of Mistakes

Mistakes

Confusing experimental probability with theoretical probability 6
Confusing the definitions of experimental probability and theoretical 1
probability

Giving independent event example instead of experimental probability 1
example

Giving theoretical probability example instead of independent event 1
example

Giving experimental probability example instead of theoretical probability 1
example

Examining Table 4.2, it can be seen that learners confused definitions of theoretical probability and
experimental probability most as well as their examples while completing the concept map. It was seen that
learners gave experimental probability example for theoretical probability whereas they gave theoretical
probability example for experimental probability while filling in the blanks on the concept map. It was also seen
that one of the learners confused experimental probability definition with theoretical probability definition and
gave independent event example for experimental probability and theoretical probability example for independent
event.
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It is clear from the below figure 1 that learner A is not able to distinguish theoretical probability example from
experimental probability example from his/her responses on the concept map in Appendix-2.
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Figure 1. Learner A’s concept map

It is seen from the figure 2 below that learner B is not able to distinguish theoretical probability example from
experimental probability example according to his/her responses on the concept map given in Appendix-2.
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Figure 2. Learner B’s concept map

After the detection of mistakes via concept maps, the need to make interviews with mistaken learners aroused.
Some of the interview samples are given below which acted as determiners in detecting the mistakes and
misconceptions of learners;

Interview 1:
Researcher : What is theoretical probability to you?

Learner G: It is the theory of someone or it is the probability which is found by
experimenting.

Researcher : Can you give an example?
Learner G: Having a heads and a tails when a coin is tossed twice.
Researcher : Well, what is experimental probability to you?

Learner G: It is the probability found after calculation.
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Researcher : What if | ask for an example of this?

Learner G: The probability of having 3 on top surface of an unloaded dice after tossing 30
times.

Interview 2:

Researcher : What is theoretical probability to you?

Learner H: It is a probability based on theory.

Researcher : Can you give an example?

Learner H: | do not know.

Researcher : Well, what is experimental probability to you?

Learner H: | think it is the probability found by experimenting.

Researcher : Well, can you give an example for this?

Learner H: It may be calculating the probability of having tails when a coin is tossed.
Conclusion and Recommendations

Conclusion

In this study, mistake and misconceptions about the probability of 8th grade, students tried to be determined
via concept maps and interviews with students who make frequent mistakes. The fact that students have negative
attitudes towards the issue of probability affects their achievements negatively. This Result shows parallelism with
Giirbiiz’s (20006) study. Findings from the study show generally; students do not know the definitions of basic
concepts related to probability, mix concepts and have lower sampling levels. These results overlap with studies
of Isik and et al. (2001), Memnun et al. (2010) and Green (1979). When data is examined, it is seen that learners
have the highest level of mistakes and misconceptions about the types of probability. Among types of probability,
it was observed that especially theoretical probability and experimental probability are confused. Between
theoretical probability and experimental probability, some students have mistaken and misconceptions in their
definitions. Some students even have mistaken and misconceptions about giving examples. It was seen that while
learners confuse experimental probability with theoretical probability, they manage to distinguish subjective
probability. Learners expressed that they did not have difficulty in making definitions and giving examples for
subjective probability due to its name.

Another result reached in the study is error and misconception on the concept of the independent event. This
result show similarity with results of Bulut’s (2001) research conducted for teacher candidates and research of
Memnun and et al. (2010).

While learners were giving responses to event types, only one out of 22 learners experienced mistake and
misconception. Learners stated that visuality of concept map helped them to remember the types of events. Having
entire probability subject, which they were taught in 6th, 7th and 8th grades, on a single page in front of them via
concept map has drawn the attention of learners in terms of content integrity. As for the other concept map covering
only 8th-grade curriculum, it appealed to learners as an educational instrument in terms of visuality.

It was seen that the results correspond to the results of similar studies. In other words, it is possible to say that
concept maps are appropriate to detect mistakes and misconceptions.

Recommendations

Teachers may define probability types not traditionally but in accordance with the connotations of their names
or instruction can be enriched with visual materials and examples. In a future study, the reasons for distinguishing
subjective probability can be detected in detail and this can be adapted to other types of probability. Teachers may
prevent the same mistakes and misconceptions by knowing mistakes and misconceptions detected via concept
maps beforehand and finalizing the learning-teaching process in such a way that it will eliminate this mistakes and
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misconceptions. Besides, it is thought that concept caricatures which will be prepared taking into account the
points where learners may have misconceptions might also prevent misconceptions.

Investigation of the effect of concept maps enriched with visual images on learner achievement via future
studies may prevail the use of concept maps for mathematics courses. In our education system, with spiral
structure, presenting previous learning as a whole to learners in the form of concept map may be an important step
for permanent and meaningful learning.
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Ortaokul Ogrencilerinin Olasihkla Ilgili Hata ve Kavram Yamlgilari: Bir
Kavram Haritas1 Calismasi

Giris

Kavram benzer o6zelliklere sahip olay, fikir ve objeler grubunu ortak isim altinda birlestiren soyut ve genel
diisiincedir. (Ubuz, 1999). Matematik egitimindeki ¢caligmalar; matematikte kavramsal ve islemsel olmak {izere iki
farkli gesit 6grenme tipinin oldugunu belirtmektedir. (DiSessa, 1985; Garofalo & Durant, 1991; Skemp, 1987). Bu
o0grenme gesitlerini birbirinden ayirmak oldukca zor olsa da her birini karakterize edecek 6grenme verileri bulmak
her zaman olasidir (Baki, 1994). Kavramsal 6grenmede 6grenci kargilastigi problemleri ¢6zmede ve matematiksel
kavramlar arasindaki bagmtilart kurup matematiksel gegisler yapmada yani kendi matematigini kullanmada
matematiksel yaraticiligini olusturabilen bir problem ¢oziiciidiir. Bu 6grenme ¢esidi kuramsal 6grenmeye 6nem
verir, kendi matematigini insa eder, kendi ¢oziim adimlarin1 olusturur ve ¢oziimii gerceklestirir. Kavramsal
o0grenmede, 6grenen birey matematigi birbiri ilizerine insa edilen sarmal yapida kavramlar ve fikirler ag1 olarak
goriir. Matematiksel yapilari ve diigiinceleri bagka yerden kopya etmek yerine bizzat kendisi anlamlandirmaya ve
tiretmeye ¢alisir (Baki, 2008).

Fen bilgisi ve matematigi anlamada kavramsal 6grenme daha gegerli, daha fonksiyonel, daha anlamli ve daha
kalic1 bir 6grenme ¢esididir. Kavram 6grenmede 6grenci, karsilastigi matematiksel problemleri kategorize edip
ezberci geleneksel yaklagimla uygun formiil ya da denklemlerle ¢ozmek yerine problemin matematiksel yapisini
ve bu yapmin matematiksel iliskilerini arastirir (Baki, 2008). Kavramsal 6grenmede birey, matematiksel bilgi
olugturmada ve problem ¢ozmede kendi yetenek, beceri ve yaraticiligini etkin bir sekilde kullanabilen bir problem
¢oziiclidiir. Bu nedenle dgrenci kavramsal 6grenme yaklagimini birbiri ile iligkili kavramlar, yapilar ve fikirler ag
olarak goriir. Ayrica bu yaklagim matematiksel kavramlarm ve dislincelerin ezbere kopya edilmesi yerine
Ogrencinin bizzat kendisinin yapisallastirmasini 6nerir (Bell & Baki, 1997).

Kavrami bilmek, tanimak ya da kavrami ifade etmek kavram bilgisi i¢in yeterli degildir, beraberinde kavramlar
arasindaki karsilikli iliskileri, gecisleri ve farklihiklar bilmektir (Baki, 2008). Ogrenci matematigi kavramsal
yapisiyla birlikte diiginmeye basladiginda basarisi da artmaktadir (Porter & Masingila, 2000). Kavramsal
ogrenmede islem ve kavram bilgisine esit 6nem verilerek her iki ¢esit bilgiye de ihtiya¢ duyulur (Baki, 1998).

Bu bilgiler kullanilirken hatalar yapilabilir. Bu arastirmada siklikla tekrarlanan kelimeler, hata (yanlis) ve
kavram yanilgisi (hatadaki tekrar ve 1srar) dir. Hata cevaplardaki yanlhsliklar, kavram yanilgisi, anlaml 6grenmeye
biiyiik dlgiide engel olusturan kavramsal hata gruplaridir.

Hata ve Kavram Yanilgis1

Hata, bilimde ve matematikte dogru bir degerden sapmay1 belirten terimdir. Hata, yanitlardaki yanligliklar
olarak tanimlanabilir. Matematikte yapilan hatalar1 islem hatasi ve kavram hatasi olarak ikiye ayirabiliriz. Islem
hatast; dgrencilerin dort iglem sirasinda yaptigi hatalar olarak sinirlandirilmaktadir (Ubuz, 1999). Egitim ve
ogretimde yapilan aragtirmalarin bilyiik bir boliimiiniin, 6grencilerin kavram yanilgilarini, bilgi eksikliklerini tespit
etme ve bunlar1 yok etme tizerine ¢aligmalar oldugu goriilmektedir. Matematik sarmal yapi igerisinde yigilmali bir
bilim dalidir, dolayisiyla 6grencilere matematiksel bilgi ve kavramlarin dogru ve eksiksiz olarak verilmesi, kavram
yanilgilarinin ve bilgi eksikliklerinin belirlenip, bu yanilgilarin ve eksikliklerin giderilmesi ile miimkiin
olabilecektir (Kiigiik ve Demir, 2009).

Ogrenciler uzmanlarin kiigiik uyarilarina ragmen hatalarinda tekrar ve 1srar ediyorlarsa bu durum bir kavram
yanilgisidir. O halde her bir kavram yanilgisi bir hatadir. Ama biitiin hatalar birer kavram yanilgis1 degildir
(Ulusoy, 2007). Kavram yanilgilarinin 6grencilerin bilimsel kavrayis yontemlerinden ya da bilimsel bilgilerini
strateji etme metotlarindan kaynaklanabilir (Comittee on Undergraduate Education, 1996; Hammer, 1996; Rowell,
et al., 1990). Kavram yanilgilarinin ortaya ¢gikmasini tetikleyen birgok faktor vardir. Bunlar, hatali anlatimlar,
hatali sorular ve asir1 genellemeler olarak gosterilebilir (Tery, Jones & Hurford, 1985). Kavram yanilgilarinin
orgiin egitim siirecinde de olustugu goriilmektedir. Ornegin; egitim-6gretim siirecinde verilen kuramsal
kavramlarin 6grencilerce hatali bir sekilde 6grenilmesi ya da 6gretmenler tarafindan hatali 6gretilmesi ile kavram
yanilgilar1 olusabilir. Bununla birlikte 6grenciler, yeni 6grenmede sahip olduklar1 6n bilgileri kullanmadaki
yetersizlikleri, zihinlerindeki kavramsal degisiklikleri gerceklestirmelerindeki basarisizliklar1 ve bazi durumlarda
anlam biitiinligiini saglayamamalar1 da kavram yanilgilari olusturabilir (Koray & Bal, 2002).
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yanilgilar1 diger bilgilerinden farkli algilamamasidir. Dolayisiyla kavram yanilgilari Karmiloff-Smith ve
Inhelder’in (1975) ileri siirdiikleri gibi, dogru zamanda diizeltilmesi kosuluyla &gretim agisindan yapici
stireglerinden biridir (Rowell,et al., 1990).

Kavram yanilgilarinin ortak 6zellikleri asagidaki gibidir (Fisher, 1985):

Insanlarm ¢ogunda bir ya da birgok kavram yanilgis: bulunabilmektedir.

Kavram yanilgilar alternatif kavram yanilgilarina neden olabilmektedir.

Birgok kavram yanilgisi geleneksel yontemlerle yok edilemeyecek kadar 1srarcidir.

Kavram yanilgilarimin bazilart 6grencilerin gegmiste yasadiklari tecriibelere dayanmaktadir.

Kavram yanilgilar1 genetik 6zden, egitim-6gretim ortamindaki dgrenimlerden, ¢esitli nedenlerle yagsanan
tecriibelerden meydana gelebilir (s.55).

akrwbdE

Anlamli 6grenmede Kavram yanilgilar1 biiyiik 6lgiide engel olusturur. Ozellikle kalic1 olan yamlgilarin dogru
zamanda giderilmemesi, matematik Ogretiminin amaglarina ulagmasinda biiyiikk engeller meydana getirir.
Geleneksel 6gretim yontemleri yanilgilarin olugsmasinda énemli bir etken gibi géziikkmektedir (Marek & Cowan,
1994; Lawson & Thomson, 1988; Ubuz, 1999). Ogrencilerdeki kavram yanilgilar1 sonra da diizeltilebilir, fakat
daha 6nce olusmus yanilgilar1 diizeltmek olduk¢a zordur (Eyidogan & Giineysu, 2002). Ogrencilerin kavram
yanilgilarini, olustugu anda teshis etmek zor olmakla birlikte sonraki yasamlarinda diizeltilmesi olasilig: da gittikge
azalmaktadir. Bu nedenle yapilmasi gereken ilk sey kavram yanilgisina sebep olan nedenleri yok etmeye ¢aligmak
ve olusmasini en aza indirgeyebilmektir.

Matematik egitiminde son zamanlarda yapilan arastirmalar sunu ifade eder: “Cocuklarin herhangi bir kavram
yanilgist olusturmalarini engelleyecek bir yolla 6gretim yapmak imkansizdir. Kabul etmek zorundayiz ki ¢ocuklar
dogru olmayan bazi genellemeler yaparlar ve 6gretmenler bunlari aciga ¢ikarmak i¢in &zel bir ¢aba harcamadik¢a
bunlar gizli kalmaya devam edecektir” ve arastirmalar sunu gostermeye devam ederler; “kavram yanilgilarmi
tartisan ve agiga ¢ikaran 6gretim stillerine ihtiyacimiz var bdylece kavram yanilgilari sinirlandirilabilir” (Moss &
Case, 1999). Ogrencilerin gogu lise siralarinda islemsel olarak algiladiklari matematigi; kavramlari, kurallar1 ve
algoritmalar1 iliskilendirmeden 6grenme yoluna gitmekte ve bu yontemle de Ogrenci Segme Smavi (OSS)’de
basarili olmaktadirlar. Fakat {niversitelerde ileri matematik konularinda, kavramsal diisinmeyi gerektiren
matematiksel problemlerde bu 6grenciler ayni basariyr gosterememektedirler (Baki, 1988).

Kavram yanilgilar1 ne kadar erken ve dogru teshis edilirse olasilik konusundaki anlamli 6grenmede o kadar
cabuk ve anlamli gerceklesir. Bu nedenle bu arastirmada Ggrencilerin olasilik konusundaki hata ve kavram
yanilgilarini teshis etmek i¢in kavram haritalart kullanilmistir..

Kavram Haritasi

Kavram haritalari, 6grenme-6gretme etkinliklerinin planlanmasinda ve degerlendirilmesinde siklikla
kullanilmaktadir (Baki ve Mandaci Sahin, 2004). Bilginin iligkisel bir gostergesi olarak kavram haritalarinin
kullanimi, Novak ve &grencilerinin fen egitimi alaninda kavramlarin daha kolay Ogretilebilmesi ile ilgili bir
arastirma projesi kapsaminda yapilan ¢alismalarin sonucunda ortaya ¢ikmistir (Novak & Gowin,1984). Novak ve
Gowin, “Ogrenmeyi 6grenmek” iizerine yaptiklar1 bu galismalarda, Ausubel’in Anlamli Ogrenme Kurami’na
dayanarak kavram haritalarini geligtirmislerdir. Kavram haritalar1 6grencilerin 6grenmesine ve egitimcilerin
ogretme materyallerini organize etmesine yardimei olabilecek basit fakat giiglii bir stratejidir. Ausubel tarafindan
onemli bir sekilde tizerinde durulan anlamli 6grenme, 6grenenin sahip oldugu biligsel yapilarin anlamli bir sekilde
gerceklesmesini ifade etmektedir (Baki & Mandaci Sahin, 2004).

Novak and Gowin (1984) kavram haritalarinin olusturulmasinda 6grencilerin bizzat kendi katilimlarinin daha
etkili oldugunu savunmaktadirlar. Ciinkii 6grenci kendi zihnindeki diisiincelerle olusturulan bu kavram haritasi
arasinda iligki kurmak zorundadir. Neticede kavramlar aras iliskiler olusturularak yeni bilgiler insa edilmektedir
(Ozdemir vd., 2002). Bu agidan biitiinlestirici yaklasimin sonuglarindan biri olarak kavram haritalar1 dikkate
alinabilir. Kavram haritasiyla ¢aligilan konu, hiyerarsik alt birimlere, bu alt birimlerde, yan ve ana fikirlere,
neticede bilginin en kiigiik yap1 tas1 olan kavramlara boltiniir. ( Kash vd., 2001). Kavram haritalar1 1990 yilindan
itibaren ¢esitli konularda yapilan ¢aligmalarda kullanilmigtir. Barenholz ve Tamir (1992), Trowbridge ve
Wandersee (1994) fen 6gretiminin degerlendirmesinde kavram haritalarindan faydalanmiglardir. Hegarty-Hazel
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ve Prosser (1991), McClure, Sonak ve Suen (1999) un arastirmalarinda daha ziyade bilgi kuramlari ile kavramsal
ogrenmeler arasindaki iliskilerin ortaya c¢ikarildigi goriilmektedir. Bu arastirmalarin tamaminda bir 6gretim
yontemi olarak kavram haritasimimn giivenirlik, gecerlik ve uygulanabilirligi ispatlanmistir (Giirdal & Duru, 2002).

Matematikteki kavramlar ve iglemler arasindaki iligkiyi kurmak, kavramlarin ve iligkilerin iyi anlasildigini
gosterir. Matematik biliminde ne iglemsel 6grenme ne de kavramsal 6grenme tek basina kullanildiginda
matematiksel olarak bir anlam ifade etmez. Matematiksel kavramlar ve islemler arasinda iligkinin kurulmas,
karsilikli gegislerin yapilmasi, bu kavram ve islemlerin kavrandigini ve anlaml hale geldigi gosterir. Matematiksel
bilgi koordinasyonun olusturulmasi amaciyla Hiebert ve Carpenter’in (1992) anlamli matematik 6grenme ve
ogretme faaliyetlerinin analizi i¢in olusturduklar1 bir model olarak kavram haritalar1 ortaya ¢ikmigtir. Bu model
biligsel bilgi yapilari ¢alismalarindan olustugundan dolayi, bilginin igsel (internal) gosterim ve sunumlarinin bazi
faydali yontemlerle baglantili oldugu kabuliinii gdstermektedir. Igsel siireclerin ortaya ¢ikarilmasinda kullanilan
(Pearson & Somekh, 2003) kavram haritalarinin egitimsel uygulamalari, bir 6grenme stratejisi ve birgok alanda
degerlendirme araci olma niteligi tasimasi nedeniyle; 6grencinin hatali anlamalarini degerlendirmede de etkili
olarak kullanilir (Bartels,1995; Novak,1991). Ogrencilerin sarmal yapidaki egitim-dgretim siirecinde gordiikleri
konularda kavram haritalar1 hazirlamalari, onlarin o konudaki bilgilerini bir biitiin olarak hatirlamalarina ve
yaraticiliklarini ortaya koymalarma katki saglarken, 6gretmene de 6grencinin zeka, karar verme, bilgi ve yeterlilik
diizeyini degerlendirme olanagi tanir. Burada ogrenci degerlendirme asamalarinda ortaya ¢ikan endiseyi
yasamayacagindan hem degerlendirme saglikli olacak hem de yanlis anlagilmalara zamaninda miidahale
edilebilecektir (Kurhila & Sutinen 1999).

Ogrenciler kavram haritalarinin kullaniminda gogu kez zorlanirlar. Buradan da anlagildigi gibi kavram
haritalarinin amact 6grenmeyi kolaylastirmak degil daha etkili kilmaktir. Bu agidan ele almndiginda kavram
haritalarinin olusturulmas fikrinin merkezinde, “6grenme, kavramlarin iligskilendirilmesi ve kullanilmasi sirasinda
gerceklesir” fikri yer almaktadir (Boyle,1997). Kavram haritalarinin avantajlari: Anlamh ve kalict 6grenmeyi
saglar; 6grenme zorlugu yasayan ogrencilere katki saglar; 6grencinin sarmal yapi igerisinde verilen ve kompleks
olan yapilarin tamamimi bir biitiin olarak bir arada gormelerini ve algilamalarini saglar; 6gretmene bir konu
alaninda 6grencilerin eksik oldugu bilgileri gbzlemleme ve hangi 6grenciye daha ¢ok yardim edilmesi gerektigini
gorme sansi tanir (Baki, 2008). Kavram haritas1 genellikle 6grencilere daha anlamli 6grenmede ve konuyu
kavramsal olarak anlamada yardimei olmak i¢in pedagojik bir arag¢ olarak kullanilmistir (Novak, 1990).

Ogrencilerin yeni yapilandirdigi bilgi birikimlerine iliskin analiz, sentez veya degerlendirme asamalarinda
performanslarmin degerlendirmesi sadece kavram haritalar1 ile mimkiindiir. Kavram haritalarinin egitim
calismalarma sagladigi en 6nemli katki, gecerli ve giivenilir bir degerlendirme ve 6zellikle arastirma araci olarak
kullanimidir (Novak & Gowin, 1984). Bir¢ok kavram haritalama ¢alismalarinda, kavram haritalari analizi agirlikli
olarak nicel caligmalardir. Hiyerarsi seviyeleri, onermeler, baglantilar, capraz baglantilar ve baglantilar1 gdstermek
icin olusturulan belirli linkler gibi 6grenci haritalarinin bazi 6zelliklerine puan verilerek devam eder. Puanlar bir
ogrencinin bir konuda kavramlar arasinda baglant1 kurma becerisini gosterse de, herhangi bir harita puanlama
prosediirii kavram haritasindaki detayli bilgileri ve zenginligini azaltir (Novak & Musonda, 1991).

Bilginin olusturulmas: siirecinde kavram haritas1 yoluyla ¢erceve belirleme, siiflandirma, zihinsel algilama,
sembollestirme gibi bircok bilissel stratejiler gelistirildigi goriilmektedir. Ogrenciler, bir konuyla ilgili bir kavram
haritas1 hazirlarken bu stratejilerden faydalanirlar. Bu durum G6grencinin bilgi organizasyonu siireciyle ilgili
dogrudan ve hizl bir sekilde analitik veri elde edilmesini saglar (Hoeft vd., 2003). Kavram haritasi 1990°dan beri
gesitli alanlarda yapilan aragtirmalarda kullanilmistir. Trowbridge ve Wandersee (1994), Barenholz ve Tamir
(1992) kavram haritasi1 6gretiminin degerlendirmesinde kullanmiglardir. McClure, Sonak ve Suen (1999), Hegarty-
Hazel ve Prosser’in (1991) galismalar1 ise daha ¢ok kavramsal 6grenmeler ile galisma yontemleri arasimndaki
iligkileri ortaya koymaya yoneliktir. Biitiin bu arastirmalarda bir 6gretim metodu olarak kavram haritasinin
gecerlik, giivenirlik ve uygulanabilirligi kanitlanmistir (Giirdal & Duru, 2002). Belki de kavram haritalarinin
egitim caligmalarina sagladigi en biiyiik katki, gegerli ve giivenilir bir degerlendirme ve 6zellikle arastirma araci
olarak kullanimidir (Novak & Gowin, 1984).

Herhangi bir konu ile ilgili kavram ve kavramlar arasi iliskileri grafiksel sekilde gosteren kavram haritalari,
ogrencilerin kavramlar1 nasil algiladiklarini ve sentezlendiklerini gérmede, 6grencilerin kavram yanilgilarini teghis
etmede ve kavramsal anlamalarmi degerlendirmede kullanilan iki boyutlu semadir. Kavram haritalar1 6nceki

68



Yetim

bilgilerle yeni bilgilerin birlestirilmesine, 6grencilerin kavramsal 6grenme seviyelerinin gelistirilmesine ve basari
skorlarinim yiikselmesine katki saglayan egitimsel bir stratejidir (Heinze & Novak, 1990).

Kavram haritalar: farkl sekillerde olusturulabilir (West et al. 1991);
1) Oriimcek haritalar (spider maps),

2) Hiyerarsik asamali haritalar (hierarchy maps),

3) Dogrusal zincirler (linear chains) (Akt. Boyle,1997).

Oriimcek haritalarindan genellikle temel fikirlerin organizasyonunda faydalanilabilir. Bu gesit haritalarda
anahtar kavram merkez noktaya yerlestirilir ve bu merkezin ¢evresinde dncelikle ana kelimeler ve her ana kelime
her yeni basamakta daha spesifik olarak tanimlanir. Yani merkezden uglara dogru bir hiyerarsi vardir. Burada
tavsiye edilen merkezden uglara ¢izim yontemi 6grenciye daha fazla yaraticilik tanidigi, hazirlanmasinin daha
kolay oldugu ve 6grencinin haritayr gorsel anlamda daha kolay algilayacagi gerekgesiyle tercih edilmektedir.
(Bahar, 2001).

Kavram haritalar ile ilgili bir ¢ok literatiir incelendiginde; kavram haritalarinin etkin ve anlaml bir 6grenmede,
degerlendirmede, hata ve kavram yanilgilarinin tespitinde kullanilabilecegi goriilmektedir.

Olasihik

Giinliik hayatimizda bir belirsizlige sahip durumlarla kars1 karsiya kaldigimizda karar verme siirecinde siklikla
karsilagtigimiz kavramlar olasilik kavramlaridir. Olasilik hem sigortacilik ve risk analizi, sans oyunlar1 gibi giinliik
hayatimiz1 yakindan etkileyen alanlarda hem de hava tahminleri, genetik, kuantum fizigi gibi bilimin birgok
alaninda siklikla kullanilmaktadir. Bu agidan olasilik gelecek giinlerde, aylarda hava durumunu tahmin etmekten,
bir hipotezi ispatlayarak desteklemeye kadar bircok acidan belirsizlik durumlariyla karsilastigimizda yararlanilan
bir alandir (Ozmantar vd., 2008). Bircok iilkede son 20 yilda olasilik ve istatistik konular1, matematik egitimindeki
reform hareketleri blinyesinde, okul 6ncesinden baglayarak egitimin her asamasinda ogretim programlarinin
kapsaminda yer almigtir (Dereli, 2009). Ancak aragtirmacilarin birgogu olasilik kavramlarinin 6gretiminde bazi
nedenlerle giiglilkler yasandigini, dolayisiyla olasilik &gretiminin, aktif ve etkin sekilde yapilamadigini
belirtmektedirler (Ozbek, 2000).

Birgok arastirmaci, olasilik kavramlarinin Ogretiminde cesitli sebeplerle yasanan zorluklari ve konunun
kavramsal ogretiminden sonra bile ogrencilerin olasiliksal muhakeme yapmada olduk¢a zorlandiklarini
gozlemlemislerdir (Batanero, Serrano & Garfield, 1996; Bulut, 1994; Can & Gokkurt 2017; Fischbein & Schnarch,
1997; Gates, 2001; Gokkurt, 2017;Is1k, Kaplan & Zehir 2011;Kafoussi, 2004; Lawrence, 1999; Munisamy &
Doraisamy, 1998; Sezgin, Altun & Yilmaz, 2010; Shaughnessy, 1992; Truran, 1985; Vickers, 2002). Performans
Degerlendirilme Birimi tarafindan 1985’te yayinlanan sonug bildirgesinde de, olasilik kavramlarinin algilanmast,
ogrenilmesi gii¢ kavramlardan biri oldugu agiklanmis ve bu kavramlar1 dogru bir sekilde kullanmay1 basaran
ogrenci sayisinin olduk¢a az oldugu belirtilmistir (Akt. Celik & Giines, 2007). National Council of Teachers of
Mathematics (Matematik Ogretmenleri Ulusal Konseyi-NCTM) tarafindan 1989 yilinda hazirlanan 6gretim
programlarinda ise, istatistik ve olasilik konu alanina énemli bir yer verilmistir. Konu daha okul dncesi donemde
programda yer almis, hatta bununla da kalinmamis ve ilkogretim besinci simnifta olasilik ayr1 bir konu, istatistik
ayr1 bir konu olarak ele alinmastir.

Hem iilkemizde hem de diger iilkelerde olasilik konusu ve olasilik konusuna iligkin kavramlar baz1 sebeplerden
dolay1 etkin bir sekilde ogretilememektedir (Bulut, 1994; Giirbiiz, 2007). Yani olasilik konusu 6gretmen ve
ogrencilerin 6gretme ve 6grenmede zorluk yasadiklari konularin basinda gelmektedir (Boyacioglu, Erduran &
Alkan, 1996; Bulut, EKici & iseri, 1999; Bulut, 1994). Uluslararas1 Matematik ve Fen Egilimleri Arastirmasi
tarafindan 1999 yilinda ilkogretim seviyesinde yapilan karsilastirmalarda bu durumu desteklemektedir (Milli
Egitim Bakanligt, 2003). Ayrica Bulut (1994), olasilik konusunun okullarda 6gretimi ile ilgili uygun kitaplarin ve
materyallerin olmadigini da belirtmistir. Olasilik 6gretiminde, 6grencilerin olasilik ile ilgili kavram yanilgilarina
sahip olmalari, bagarilarini etkileyen en onemli etken olarak vurgulanmistir. Ayrica bu ¢alisma, temel olasilik
kavramlari ile ilgili yanilgilar1 azaltmak i¢in, uygun 6gretim materyalleri hazirlanamadigini ortaya koymustur.
Bununla birlikte, liselerde gorev yapan matematik 6gretmenleri ile olasilik 6gretimi hakkinda goriismeler
yapilmstir. Bu goriismelerden su sonuglar elde edilmistir: Ogretmenlerin biiyiik bir cogunlugu olasilik konusunda
gerekli bilgiye, 6gretimi ile ilgili gerekli tecriibeye sahip degildir; Ogrencilerin biiyiik ¢ogunlugu konuyu anlamak
ve uygulamak yerine kurallar ve formiilleri ezberlemekle yetinmektedirler; Ogretmenler ve dgrenciler olasihik
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sorularin1 anlayamadiklarindan ¢ézmede zorlanmaktadirlar; Ogrencilerin genelinin olasihik ile ilgili basarilart
diisiik olmaktadir; Ogretmen ve &grencilerin biiyiik cogunlugunun olasihiga kars1 tutumlari olumsuzdur; Olasilik
ile ilgili yeterli derecede uygun Ogretim materyalleri yoktur; Gerek ogrenciler gerekse &gretmenler olasilik
konusundaki anlamlar1 ¢6éziimleyebilmek i¢in uygun metotlar hazirlamamaktadir. Ayrica 6grencilerin, olasihiga
kars1 olumlu tutum sergilemelerine yardimer olmamaktadirlar.

Olasiliga karsi olumsuz tutum sergileyen 6grenciler, bu konuda basarisiz olmaktadirlar. Olasilik 6gretimi
stirecinde dgrencilerin olasiliga karsi olumsuz tutum sergilemelerinden dolay: zihinsel ve fiziksel aktif katilimlar
saglanmamasi, iyi tasarlanmig 6gretim materyallerinin eksikligi, bunun yaninda gergek yasamla olasilik kavrami
arasindaki iligkinin kurulmamasi olasilik kavramlarinin etkili 6gretilmesini engellemektedir (Karapiir, 2002).
Olasilik teorisinin en temel kavramlarinda bile 6grencilerin kavram yanilgilarina sahip olduklar1 bilinmektedir.
Ornegin 1983 yilinda Tversky ve Kahneman’m bilesik olasilik iizerine yaptiklari arastirmada &grencilerin iki ayr1
olayin ayni anda olma olasiligini, olaylarin her birinin ayr1 ayr1 gergeklesmesi olasiligindan daha yiiksek oldugunu
belirterek, bu &grenciler bilesik olasilikla ilgili birlesim yanilgist yapmiglardir. Giinliik hayatta ve gesitli is
alanlarindaki kullanimmin 6nemi ve gerekliliginden &tiirii, olasilik konulart son yirmi yilda pek c¢ok iilkede
matematik egitimi alanindaki reform hareketleri ile birlikte okul dncesi ve ilk 6gretimden baglayarak matematik
ogretim programlarmin biinyesinde yer almaya baslamistir (Ozmantar vd., 2010). Igsel siireclerin ortaya
¢ikarilmasinda kullanilan (Pearson & Somekh, 2003) kavram haritalarinin egitimsel uygulamalari, bir 6grenme
stratejisi ve cesitli alanlarda bir degerlendirme araci olma Ozelligini tasimasi nedeniyle; 6grencinin yanlis
anlamalarmi tespit etmede de etkili olarak kullanilir (Bartels,1995; Novak,1991).

Olasilik, bir¢ok alanda belirsizlik durumunda yararlanilan bir konudur. Belirsizlige sahip durumlarda karar
vermek zorunda kaldigimizda olasilikla ilgili bilgi birikimi, bireyi dogru karar yaklastirir. Bu yiizden de olasilik
konusu egitimin her asamasinda &Ogretim programlarinin bir parg¢ast olmustur. Fakat olasilik konusunun
ogretiminde bazi giigliikler yasanmakta ve olasilik Ogretiminin, aktif ve etkin sekilde yapilamadigmi
gozlenmektedir. Olasilik 6gretiminde, dgrencilerin olasilikla ilgili kavram yanilgilarinin olmasinimn, basariy
etkileyen en 6nemli etkenlerden biri oldugu bilinmektedir. Bununla birlikte olasilik kavramlariyla ilgili yanilgilar
azaltmada yeterli uygun 6gretim materyalinin olmadig1 da goriilmektedir.

Sonug olarak, 6grencilerin olasilik konusundaki kavram yanilgilari kavram haritalar kullanildiginda daha iyi
belirlenir. Ogrenciler zihinlerindeki kavramlar1 ve bu kavramlarim hiyerarsik baglantilarini, bir kagida gizerek en
iyl sekilde yansitilabilirler. Bu nedenle, kavram haritalari, 6grencilerin kavramlar hakkindaki biligsel durumunu
arastirmak igin bir firsat verecektir. Bu nedenlerden &tiirii, bu ¢alismada olasilik kavramina iligkin 6grencilerin
yanlig ve yanlig algilarini tespit etmek i¢in kavram haritalar1 kullanilmastir.

Calismanin Amaci

Bu ¢aligsmanin amaci, matematik dersinde kavram haritas1 yontemini kullanarak 8. sinif 6grencilerinin olasilik
konusundaki hata ve kavram yanilgilarini tespit etmektir.

Problemler

Sekizinci simif matematik dersi olasilik konusunda, kavram haritasi yontemini kullanarak:

1-) Deneysel, teorik ve 6znel olasiligi agiklamada,

2-) Bagimli ve bagimsiz olaylari a¢iklamada, 6grencilerin hata ve kavram yanilgilari nelerdir?
Onem

Belirsizlige sahip durumlarda karar vermek zorunda kaldigimizda olasilikla ilgili bilgi birikimi, bireyi dogru
karara yaklastirir. Bu ylizden de olasilik konusu egitim-6gretim programlarinin bir pargasi olarak kullanilmaktadir.
Ogrencilerin olasilikla ilgili kavram yanilgilari ise olasilik dgretiminde basarry1 etkileyen en énemli etkenlerden
biridir. Bu nedenle egitim ve &gretimin her seviyesinde olasilikla ilgili hata ve kavram yanilgilarinin tespit
edilerek, programlarin ve uygun 6gretim materyallerin gelistirilmesi 6nem arz etmektedir.
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Tanimlar

Olasilik: Olasilik kavramlari, giinliik yasamimizda, belirsizlik durumlariyla karsilastigimizda karar verme
sirecinde yaygin olarak kullandigimiz kavramlardir

Teorik Olasilik: Hesaplama yapilarak bulunan olasiliktir (MEB, 2012).

Oznel Olasilik: Kisilerin kendi diisiincelerine gore karar verdikleri olasiliktir (MEB, 2012).
Deneysel Olasilik: Deneme yapilarak hesaplanan olasiliktir (MEB, 2012).

Hata: Yanitlardaki yanlisliklardir (Ubuz, 1999).

Kavram yanilgisi: Hatanin tekrarlanmasi ve bu tekrarda israr edilmesi hatta ufak bir uyariya ragmen ayni
hatanin savunulmasi kavram yanilgisi olarak ifade edilebilir.

Kavram haritasi: Bir konu ile ilgili kavramlar ve kavramlar arasi iligkileri grafiksel olarak gosteren egitim
stratejisidir (Heinze & Novak, 1990). Sinifta 6grenme kuramlarindan birisi de kavram haritalaridir.

Alan Yazin

Jun (2002), ¢alismasinda; Cinli 6grencilerin olasiliktaki kavram yanilgilar1 ve tespit edilen bu kavram
yanilgilarmim yogunlastirilmis 6gretim programi ile giderilip giderilemeyecegi hakkinda bir arastirma yapmay1
amaclamistir. Yaslar1 6, 8, 12; seviyeleri ise {ist ve orta derecede olan 567 Cinli 6grenciye bu arastirmaya uygun
olarak bir anket verilmistir. Bunun yaninda 64 &grenci ile de roportaj yapilmistir. Bunlarin sonuncunda 14 gesit
kavram yanilgisi tespit edilmistir. Ayrica 6grencilerin olasilik hakkindaki anlama seviyelerini belirlemek igin
SOLO (Structure of Observed Learning Outcomes/Gozlemlenen Ogrenme Ciktilarnm Yapisi) taxonomy
kullanilmustir. 6 ve 8 yaslarindaki 6grencilerin olasilikla ilgili hi¢bir kayda deger ¢alisma yapilmadan seviyelerinde
ilerleme olmadigi saptanmistir. Bunun yaninda 12 yas 6grencilerin daha kiiciik 6grencilerden daha iyi anlama
kabiliyeti oldugu kanisina varilmistir. 8 yas 6grencilerle yapilan aktivite agirlikli, kisa dénem siiren 6gretim
programinin sonuglarina gore; 6grencilere uygulanan kisa 6gretim programi bile kavram yanilgilarinin iistesinden
gelmede 6grencilere yardimer olabilecegini gostermistir.

Khazanov (2005) un, yaptig1 ¢alismanin amact 3 yonliidir. Hazirliktaki kolej profesorlerinin &grencilerin
kavram yanilgilarmin farkinda olduklarini géstermek, yaygin kavram yanilgilarini tanimlamak i¢in test diizenleyip
uygulamaya koymak ve bu kavram yanilgilarinin giderilmesi icin stratejiler gelistirmektir. Yapilan test sonucunda
verilen cevaplarla su sonuca ulasilmistir. Olasiliktaki kavram yanilgilari, 6grencilerin anlamis olduklari konularda
daha iyi olabilmelerini engellemektedir. Ayrica egitimdeki kavram yanilgilarini dikkate alan Ggretmenlerin
geleneksel egitim verenlere gore bu kavram yanilgilarin ¢dziimiinii kolaylastirmada daha iyi sonuglara ulastiklar
gorillmiistiir.

Giirbiiz (2007), ¢calismasinda olasilik konusunda olusturulan dgretim materyalleriyle verilen dgretime iliskin
ogretmen ve ogrenci goriislerini belirlemeyi amaclamistir. Ogretim anlayisindaki gelismelere paralel olarak
materyallerin gelistirilmesi, uygulanmasi ve uygulama esnasindaki yansimalarin degerlendirilmesine yo6nelik
calismalara katki saglamasi amaciyla bir arastirma yapilmistir. Bu arastirmada gelistirilen materyallere dayali
ogrenme ortamlarmin ilkogretim 8. smif 6grencilerini ve 6gretmenlerini ne sekilde etkileyecegini gézlemlemek
amaciyla gergeklestirilmistir. Buradan elde edilen verilerden, hem 6grencilerin hem de 6gretmenlerin materyalle
ogretimden pozitif etkilendikleri goriilmiistiir. Ogrencilerin pozitif etkilenmeleri, gelistirilen Ogretim
materyallerine dayali 6grenme ortaminda somut nesneleri kullanarak deneyler yapabilmeleriyle, ¢alisma
yapraklariyla bilgiyi kendi baslarina yapilandirabilmeleriyle ve kavram haritasiyla kavramlar1 ve kavramlar arasi
iliskileri muhakeme ederek 6ziimseyebilmeleriyle iliskili oldugu goriilmiistiir. Ogretmenlerin olumlu etkilenmeleri
ise materyallere dayali 6gretimin konuyu etkin bir sekilde 6grenilmesini ve dgretilmesini saglamasiyla, 6gretmen-
ogrenci iletisimini artirmasiyla ve buna bagli olarak &grencilerin bireysel farkliliklarini daha yakindan
gormeleriyle iliskili olabilir.

Memnun (2008), yaptig1 aragtirmada olasilik kavramlarmin 6grenilmesinde karsilasilan zorluklar ile olasilik
kavramlarinin yeterince iyi 6grenilememe nedenlerini arastirmayi, bu nedenleri ortaya koymayr ve bu nedenlere
bagl olarak ¢6ziim Onerileri sunmayr amaclamistir. Bu arastirmada; olasilik konusunda tilkemizde ve diger
iilkelerde yapilmig olan arastirmalar taranmuis, elde edilen verilerden faydalanilarak kavramlarin 6grenilememe
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sebepleri kategorize edilmis ve yapilan Kategori Ishikawa Diyagrami ile gésterilmistir. Bu diyagramda, olasilik
kavramlarmin 6grenilememe nedenleri alti kategoride toplanmistir. Bu kategoriler; yas, hazir bulunuslugun
yetersizligi, muhakeme etme becerisinin yetersizligi, 6gretmen, kavram yanilgist ve Ogrencilerin olumsuz
tutumlaridir.

Grevholm (2008), Kavram haritalarmi farkli sekillerde arastirma araci olarak kullanma 6gretmen adaylarinin
matematik kavramlarinin gelisimi hakkindaki uzun vadede verimli bir ¢alisma olarak gdzlemlenmistir. Haritalar
hem ders igeriginin bir pargasi olan kavram gruplarinin 6n analizinde hem de 6grencilerin fonksiyon, denklem gibi
konular1 nasil kavradiklarini agiklamalari igin bir ara¢ olarak kullanilmistir. Bir 6grencinin 15 aydan daha fazla bir
stireg iginde ti¢ farkli zamanda ¢izdigi harita 6rnekleri, 6grenci matematikle ilgilenmese de kavram diisiincesinin
zaman iginde gelistigini ortaya ¢ikarmaktadir. Kavramlarin yavas gelisimi ve gergeklesmeleri icin gereken
olgunlagma ve biligsel siirecler 6rneklerle sekillendirilmektedir. Aragtirmanin bazi sonuglarindan bahsedilmektedir
ve bunlar kavram haritalarmm kullanimini hakkinda daha fazlasini géstermektedir. Matematik 6gretmenlerinin
profesyonel bir dil gelisimine ihtiya¢ duymalar1 6nemli bir sonugtur ve profesyonel kimlik gelisimi olarak goriilen
matematik 6gretmeni egitimi igin bir model olmasi da diger bir sonugtur.

Dereli (2009), yaptig1 aragtirmada; ilkogretim sekizinci siiftaki olasilik konusunda; 6grencilerin karsilagtiklar
hatalarin1 ve kavram yanilgilarmi tespit etmek, olasilik konusundaki hatalarm ve kavram yanilgilarinin
giderilmesine katkida bulunmak, olasilik konusundaki hata ve kavram yanilgilar ile ilgili yapilacak galismalara
ornek teskil etmeyi amaglamistir. Aragtirma, Manisa’nin Alasehir ilce merkezindeki 7 ilkdgretim okulunda 8.
siniflarda 6grenim gdren toplam 349 &grenci ilizerinde yiiriitilmiistiir. Arastirmaci tarafindan hazirlanmis
ilkdgretim matematik programinda belirtilen amag ve davranislari kapsayan 8. sinif diizeyine uygun 25 acik uglu
sorudan olusan veri toplama araci1 3 uzman goriisii alinarak gelistirilmistir. Her 6grencinin kagidi, arastirmacinin
gelistirdigi rubrige goére iki matematik 6gretmeni tarafindan degerlendirilmistir. Elde edilen bulgular sonucunda;
ogrencilerin olasilik cesitlerinden, deneysel ve teorik olasiligi ayirt etmede kavram yanilgisina distiikleri
goriilmiistir. Bagimli ve bagimsiz olaylar1 agiklamada yanilgiya diisen 6grenciler olasilik hesaplamalarinda da
yanilgiya diismektedirler. Permiitasyon ve kombinasyonda kavram yanilgisina sahip dgrenciler, se¢cimin dnem arz
ettigi sorularda permiitasyon, siralamanin 6nem arz ettigi sorularda kombinasyon yanitini vermislerdir.
Kombinasyon kavramini iyi bilmeyen Ogrenciler kombinasyon problemi kuramamustir. Ogrencilerdeki islem
hatalar1 kesirlerde sadelestirmede ve carpma islemlerinde goriilmiistiir, kavram hatalar1 ise konuyu
bilmediklerinden kaynaklanmaktadir.

Yontem

Arastirma Modeli

Bu arastirma nitel aragtirma modellerinden bir durum c¢alismasidir. Caligma grubundaki 22 6grenciden
kendilerine verilen kavram haritasi (EK-2) iizerindeki bos birakilan yerleri tamamlamalar1 istendi. Bu bosluklar
aragtirmacit ve konunun uzmanlar tarafindan taranarak ogrencilerin her birinin olasilik konusunda yapmis
olduklar1 hatalar1 kavram haritasi ydontemiyle teshis edilmistir. Daha sonra hata yapan 7 6grenciden 5’1 ile miilakat
yapilmistir. Miilakatlar sonucunda 6grencilerden bazilarinin kavram yanilgisina sahip olduklar1 goriilmiistiir.

Calisma Grubu

Caligma grubu 2010-2011 egitim-6gretim yilinda Ankara ilindeki 22 (12 erkek, 10 kadin) ortaokul 8. simnif
ogrencisinden olugmaktadir. Ankara’da yasayan bu 6grenciler ortaokulda 6grenim goren 13-15 yas orta-sosyo-
ekonomik ozellige sahiptirler.

Veri Toplama

Bu calismada, kavram haritasi uygulamasi i¢in dnce olasilik konusu ile ilgili iki tane kavram haritasi hazirlandi.
Birinci kavram haritas1 (EK-1) 6, 7 ve 8. smif miifredatin1 igermektedir, ikinci kavram haritas1 (EK-2) sadece 8.
siif miifredatin1 icermektedir. Hazirlanan kavram haritalar1 uzman goriisleri ile tekrar diizenlendi. Ankara ili
Kecidren ilgesindeki bir ilkdgretim okulunda 8. smifa devam etmekte olan 22 &grenciye once birinci kavram
haritastyla kavram haritalar1 hakkinda bilgi verilerek olasilik konusu 6zetlendi. Daha sonra bir ders saatinde 22
ogrenciden olugan siifa ikinci kavram haritas1 6gretmenler ve arastirmaci rehberliginde uygulandi. Uygulamada
22 ogrenciden kavram haritasi iizerinde verilen bilgileri dikkate alarak kavram haritasindaki bos kutulari
doldurmalari istendi. Daha sonra 6grencilerin kavram haritalarindaki bos kutucuklara yazdiklari tanimlar1 ve tanim
ornekleri taranarak 6grencilerin olasilik konusundaki hata ve kavram yanilgilar1 kavram haritas1 yontemiyle teshis
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edilmeye calisilmigtir. Kavramlari haritalarda yanlis eslestiren 6grenciler belirlendi. Ayni kavram igin de en az iki
yanliga sahip olan ve goriigmeler sirasinda hatalarinda tekrar ve 1srar eden dgrenciler, kavram yanilgilar olan
ogrenciler olarak tanimlandi.

Verilerin Analizi

Verilerin analizi yapilirken 22 6grenciden olasilik konusunda hata ve kavram yanilgisi olan 7 6grenciden 5’1
ile miilakat yapilmistir. Ogrencilerin olasilik kavramina yonelik kavram yanilgilarini belirleyebilmek igin
kullanilan kavram haritalarindan elde edilen cevaplar rubrikler yardimiyla puanlanmistir. Puanlamalarda “o0” dogru
yaniti, “1” yanlis yaniti1 kodlamaktadir. Rubrikler yardimi ile 0-1 seklinde yapilan puanlamalar her bir 6grenci i¢in
tablolar halinde sunulmustur. Puanlamalar sonucunda elde edilen “0-1” degerlerinin frekanslar1 {izerinden
yorumlar yapilmistir. Ayrica arastirmaya katilan 5 Ogrenci ile gergeklestirilen goriigmeler igerik analizi ile
¢oziimlenmistir. Igerik analizi sonucunda elde edilen temalar frekanslari ile birlikte yorumlanmistir. Calisma
kapsaminda rubrik ile yapilan puanlamalarda ve igerik analizinde kategorilerin belirlenmesinde iki alan uzmaninin
uzlagmast ile sonuglar belirlenmistir. Béylece yapilan puanlama ve kategori islemlerinin giivenirligi saglanmigtir.
Yapilan miilakatlar sonucunda elde edilen veriler bulgularda yorumlanmustir.

Bulgular

Bu béliimde, 8. smif dgrencilerinin olasilik konusundaki hata ve kavram yanmilgilarim ortaya g¢ikartmak
amactyla MEB’in 8. smif olasilik konusundaki kazanimlara dayanarak hazirlanan kavram haritalar1 22 6grenciye
uygulanarak ve 5 6grenciyle miilakat yapilarak ve arastirmanin 2 problemine bagli olarak elde edilen bulgular ve
yorumlara yer verilecektir.

Tablo 1’de yapilan hata ve kavram yanilgilarinin kavramlara gére frekanslar1 verilmistir.

Tablo 1. Yapilan Hata ve Kavram Yanilgilarinin Kavramlara Gore Frekans Tablosu

Hata Yapilan Kavramlarin Frekanslan
Teorik Olasihik Deneysel Olasihik Bagimsiz Olay
1

Ogrenci Isimleri
SC
G
H
B
SK
4
E 1

N e
N e el el
coocor oo

Tablo 1 incelendiginde; 22 6grenciden hata ve kavram yanilgis1 yapan 7 6grenci SC, G, H, B, SK, Z, E seklinde
kodlanmustir. Bu 7 6grencinin Teorik Olasilik, Deneysel Olasilik ve Bagimsiz Olay kavramlarinda hata ve kavram
yanilgist yaptiklart goriilmiistiir. En fazla hata ve kavram yanilgisinin teorik ve deneysel olasilik kavramlarinda
oldugu gozlenmistir. Bir 6grencinin de bagimsiz olay hakkinda hata ve kavram yanilgisi oldugu fark edilmistir.
Hata ve kavram yanilgisi yapilan kategorilerin frekans dagilimi asagidaki tabloda verilmistir.

Tablo 2 Hata ve Kavram Yanilgis1 Yapilan Kategorilerin Frekans Dagilimi Tablosu

Yapilan Hata Kategorileri Hata Yapilma Frekansi
Deneysel olasilik ile teorik olasilik 6rneklerini karistirma 6
Deneysel olasilik ile teorik olasilik tanimlarini karistirma 1
Deneysel olasilik 6rnegi yerine bagimsiz olay drnegi verme 1
Bagimsiz olay 6rnegi yerine teorik olasilik 6rnegi verme 1
Teorik olasilik 6rnegi yerine deneysel olasilik drnegi verme 1

Tablo 2 incelendiginde; 6grencilerin kavram haritasin1 olustururken ozellikle teorik olasilik ile deneysel
olasihgm tanmimlarm ve verilen ornekleri birbirleriyle karistirdiklar1 gériilmiistiir. Ogrencilerde, kavram
haritasindaki bosluklar1 doldururken teorik olasilik ile ilgili 6rnege deneysel olasilik drnegi verdikleri, deneysel
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olasilik ile ilgili 6rnege de teorik olasilik drnegi verdikleri goriilmiistiir. Bir 6grencinin de deneysel olasilik
tanimryla teorik olasilik tanimini karistirdigi, deneysel olasilik 6rnegi yerine bagimsiz olayin 6rnegi verdigi ve
bagimsiz olay drnegi yerine teorik olasilik 6rnegi verdigi goriilmiistiir.

A ogrencisinin EK-2’deki kavram haritasindaki bosluklar1 doldurmasindan teorik olasilik 6rnegi ile deneysel
olasilik 6rnegini ayirt edemedigi asagidaki sekil 1°de goriilmektedir.

H T s Vo Hewd yapihwas

pommacs § Y (i el
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Sekil 1. A 6grencisinin Kavram Haritasi

B ogrencisinin de EK-2’deki kavram haritasindaki bosluklart doldurmasmdan teorik olasilik ornegi ile
deneysel olasilik 6rnegini ayirt edemedigi asagidaki sekil 2°de goriilmektedir.
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Sekil 2. B 6grencisinin Kavram Haritasi

_ Kavram haritast ile bu hata tespitlerinden sonra hata yapan dgrencilerle miilakat yapma ihtiyact duyulmustur.
Ogrenciler ile yapilan miilakatlardan, 6grencilerin olasilik konusundaki hata ve kavram yanilgilarini belirlemede
belirleyici olan bazi miilakat drnekleri asagida verilmistir;

Miilakat 1:

Arastirmaci  : Sence teorik olasilik nedir?

Ogrenci G: Birisinin teorisi falan veya deney yaparak bulunan olasiliktir.
Arastirmaci1 : Bir drnek verir misin?

Ogrenci G: 2 kez atilan paranm birinin tura digerinin yazi gelmesi.

Arastirmaci : Peki sence deneysel olasilik nedir?

Ogrenci G: Hesap yapilarak bulunan olasiliktir.

Aragtirmact : Buna bir 6rnek istesem.

Ogrenci G: Hilesiz bir zarin 30 kez atilmas1 olayinda iist yiize 3 gelme olasilig1.

Miilakat 2:
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Arastirmaci  : Sence teorik olasilik nedir?

Ogrenci H: Teoriye dayanan olasiliktir.

Arastirmaci  : Bir drnek verir misin?

Ogrenci H: Bilmiyorum.

Arastirmaci : Peki sence deneysel olasilik nedir?
Ogrenci H: Deneme yapilarak bulunan olasilik galiba.
Arastirmact  : Buna bir 6rnek verir misin?

Ogrenci H: Bir paranin yazi gelme olasiligmin hesaplanmasi olabilir.

Sonuc ve Oneriler
Sonug

Bu arastirmada, 8. smif &grencilerinin olasilik konusundaki hata ve kavram yanilgilar1 kavram haritasiyla ve
siklikla hata yapan dgrencilerle yapilan miilakatlar sonuncunda belirlenmeye calisilmstir. Ogrencilerin olasilik
konusuna karsi olumsuz tutuma sahip olmalar1 basarilarmi olumsuz bir sekilde etkilemektedir. Bu sonug
Giirbiiz’tin (2006) sonucuyla uygunluk gostermektedir. Calismadan elde edilen bulgular genel olarak 6grencilerin
olasilikla ilgili temel kavramlarin tanimlarini bilmeme, kavramlar1 karistirma ve drneklendirme diizeylerinin diisiik
oldugunu goéstermektedir. Bu durum Isik ve ark. (2011), Memnun ve ark. (2010) ve Green’in (1979) ¢alismalartyla
ortiismektedir. Verilere bakildiginda 6grencilerde en fazla olasilik ¢esitlerinde hata ve kavram yanilgismm oldugu
goriilmiistiir. Olasilik gesitlerinde de &zellikle teorik olasilik ile deneysel olasilik arasinda karistirma yapildig:
gozlenmistir. Teorik olasilik ile deneysel olasilik arasinda bazi 6grencilerin tanimlarda bazi 6grencilerinde 6rnek
vermede hata ve kavram yamilgilarma rastlanmistir. Ogrencilerin olasilik cesitlerinden deneysel ile teorik olasilig
karistirirken 6znel olasihig ayirt edebildikleri goriilmiistiir. Ogrenciler yapilan miilakatta 6znel olasilign isminden
dolay1 bu olasilik ¢esidine tanim ve drnek vermede zorlanmadiklarini ifade etmislerdir.

Calismada ulasilan diger bir sonug ise, bagimsiz olay kavrami konusundaki hata ve kavram yanilgisidir.
Aragtirmada ulagilan bu sonu¢ dgretmen adaylarina yonelik Bulut (2001) tarafindan yapilan arastirma sonuglari
ve Memnun ve ark.’nin (2010) cahgmalariyla da benzerlik gostermektedir. Ogrenciler olay cesitlerine cevap
verirken 22 dgrenciden sadece bir dgrenci hata ve kavram yanilgis1 yapmistir. Ogrenciler tarafindan kavram
haritasinin gérselliginin dgrencilerin olay cesitlerini hatirlamalarma yardimei oldugu ifade edilmistir. Ogrencilerin
6, 7 ve 8. Smifta okuduklar1 olasilik konusunu tamamini kavram haritasiyla tek bir sayfada gérmeleri konu
biitiinligii agisindan ilgilerini ¢ekmistir. Sadece 8. siif miifredatina ait olan kavram haritasi ise gorsellik agisindan
ogrencilerin hosuna giden bir egitim araci olmustur.

Bulunan sonuglarm yapilan benzer aragtirmalarin sonuglariyla ortiistiigii goriilmistiir. Yani hata ve kavram
yanilgisi tespit etmede kavram haritalarinin uygun oldugu sonucuna ulasilabilir.

Oneriler

Ogretmenler, olasilik cesitlerini anlatirken geleneksel tanim yerine olasilik cesitlerinin isimlerinden
¢agrisimina uygun tanim yapabilirler veya gorsel materyallerle tanim ve drnekler zenginlestirilebilir. Daha sonraki
aragtirmalarda Oznel olasiligin ayirt edilmesinin nedenleri detayli bir sekilde tespit edilerek diger olasilik
cesitlerine de uyarlanabilir. Ogretmenlerin, kavram haritasi yoluyla tespit edilen hata ve kavram yanilgilarim
onceden bilmesi, bu hata ve kavram yanilgilarin1 giderecek sekilde 6grenme ve gretme siirecini tamamlamasi
sonucunda, hata ve kavram yanilgilarinin tekrar edilmesini engellenebilir. Ayrica &grencilerin, kavram
yanilgilara diisebilecegi noktalar dikkate alinarak hazirlanacak kavram karikatiirleriyle de kavram yanilgilarinin
engellenebilecegi diistintilmektedir.

Kavram haritalarinin gorsel resimlerle zenginlestirilmesinin 6grenci basarismna etkisinin  yapilacak
arastirmalarla incelenmesi, kavram haritasinin matematik dersleri i¢in kullanimimi yaygin hale getirebilir. Sarmal
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yapidaki egitim sistemimizde dgrencilerin daha 6nce neler 6grendikleri bir biitiin olarak kavram haritast gibi bir
materyalle sunulmasi kalic1 ve anlamli 6grenme adina énemli bir adim olabilir.
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