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Abstract: One of the most difficult mathematical subjects to learn and teach today is the subject of probability. The review of
the existing literature on the subject of teaching probability reveals that students struggle with several aspects of probability. One
of the key findings of these studies is that challenges with teaching probability are faced not just by students, but also by
prospective teachers and even teachers. Knowing prospective mathematics teachers' views on probability teachings, particularly
the challenges they encounter, will be the first step in educating teachers who are well-equipped in probability. This study
therefore aims to reveal the views of prospective mathematics teachers on probability subjects. The present study aims to reveal
the views of prospective mathematics teachers on probability lessons. The study group consisted of 32 senior-year prospective
teachers in the Elementary Mathematics Teacher Education Program of a state university in Tiirkiye. The participants were
selected using the purposive sampling technique due to their enrollment in probability and statistics lessons at the university,
which aligns with the study objectives. An open-ended questionnaire prepared by the researcher in line with expert opinions was
used as a data collection tool. The data were analyzed by content analysis, one of the qualitative data analysis techniques. The
data obtained from the documents in which prospective teachers answered the questions in writing were categorized under six
categories: experience, lack of knowledge, difficulty of the subject, indifference of students, its impact on the profession, and
solution suggestions. The findings of the study revealed that the prospective teachers continued the prejudices they had acquired
during their primary and secondary education years at the university. Furthermore, they reported that these prejudices persisted
even after they entered the profession. Since these prejudices of prospective teachers have negative effects on probability
learning and teaching, probability lessons should be meticulously emphasized in teacher training. The fact that they limited
probability to basic concepts, had taken a course on teaching probability and statistics, and did not mention these practices in
written documents even though they could offer alternative solutions to the problems faced demonstrated that their prejudices
were more dominant.
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areas. These problems are the subject of many studies in
literature [1-5].

The review of the existing literature on the subject of
teaching probability reveals that students struggle with several
aspects of probability. One of the main reasons for these
problems is students' misconceptions [1, 6-12]. These
misconceptions were determined in the literature as
representation, negative and positive recency effect, simple
and compounds, representation  shortcut, = merger
misconception, misconception of the effect of sample size,
and conclusion approach [7, 13-14]. The second of the
problems experienced by the students regarding probability

1. Introduction

Probability concepts are concepts that we commonly use in
the decision-making process when faced with uncertainty in
our daily lives. Probability has been integrated into
mathematics curricula beginning with preschool and
elementary education due to the importance and necessity of
its usage in daily life and many business areas with the reform
movements in mathematics education in many countries over
the last two decades [1]. As it started to be included in
mathematics curricula, various problems related to learning
probability came to the agenda over time, as in other learning
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teaching is the inability to understand the subject of
probability in general and the difficulties experienced in
solving probability questions. The above problems can be
seen as problems with how well students can connect
probability concepts to real-world situations, how well they
understand probability as a foundation, how language and
intuition affect the development of probabilistic thinking, how
well students can reason, and how they feel about probability
[15-19]. When considering the various challenges associated
with teaching probability, it becomes evident that probability
is a particularly complex subject to comprehend. Furthermore,
many alternative solutions have been suggested in the
literature to solve the problems experienced in teaching
probability [20-24]. One of the key findings of these studies is
that challenges with teaching probability are faced not just by
students, but also by prospective teachers and even teachers
[25-28]. According to a report by the Conference Board of the
Mathematical Sciences in the United States (CBMS, 2001),
statistics and probability are the subjects for which teachers
are most unprepared among mathematics subjects at the
middle and high school levels. Minimizing the problems in
probability teaching will only be possible by training qualified
teachers in probability. Knowing prospective mathematics
teachers' views on probability teachings, particularly the
challenges they encounter, will be the first step in educating
teachers who are well-equipped in probability. This study
therefore aims to reveal the views of prospective mathematics
teachers on probability subjects. The findings of this study are
important in terms of contributing to the training of
prospective mathematics teachers who are comfortable with
probability. In this context, the problem of the research was
determined as "What are your positive or negative opinions on
probability? Discuss your experiences on the probability
subject in detail."

2. Methodology

The qualitative research method, which aims to reveal the
perceptions and experiences of participants, was employed in
this study [29]. The current study aimed to reveal the
perceptions and experiences of prospective mathematics
teachers on the probability subject.

2.1. The Study Model

A case study design based on a qualitative research
approach was used in this study. Qualitative case studies are
studies that investigate one or more situations in depth with a
comprehensive approach. These studies examine whether the
factors related to the situation affect the situation and how it
affects them [29]. This method was chosen since this study
explored in-depth prospective teachers' experiences with the
probability subject.

2.2. Study Group

The participants are 32 senior-year prospective teachers in
the Elementary Mathematics Teacher Education Program of a
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state university in Tlrkiye. The participants were determined
using the purposive sampling method. The purposive
sampling method allows for in-depth research by selecting
circumstances that are rich in information, meet particular
criteria, and have certain qualities based on the study's
objective [29]. In order to obtain more information in
accordance with the study's objective, participants were
chosen from among those who had not only taken the
probability subject at the university but also the teaching of
probability and statistics course were senior students and
voluntarily participated in the study. Prospective teachers
studied the fundamental subjects of probability, axioms of
probability, random variables and their types, and some
discrete and continuous probability distributions in probability
subjects. The probability and statistics course examined the
teaching of probability simulations and probability
distributions (organizing content, using appropriate teaching
materials and strategies, etc.), student knowledge of these
topics, and the relationship of these topics with daily life and
other subjects. Codes such as P-1, P-2, etc. were used instead
of the real names of the participants.

2.3. Data Collection

For data collection, the researcher developed an open-ended
questionnaire based on expert opinions. Students were asked
to write an essay expressing their opinions and thoughts on the
probability subject, approaching the subject holistically, and
focusing on a specific question. Therefore, they were able to
convey naturally and sincerely whatever they wanted to write.

2.4. Data Analysis

The data were analyzed by content analysis, one of the
qualitative data analysis techniques. The main purpose of
content analysis is to reach concepts and relationships that will
explain the obtained data. Content analysis can reach concepts
and ideas that are not recognized by a descriptive technique.
Data are conceptualized and logically structured, and themes
that explain the data are recognized [29]. The researcher
divided the data from this study into six categories. The
answers were analyzed, and those with more than 60% were
selected and analyzed. Student opinions were provided in
enough numbers to represent the perspectives of nearly all of
the participants in the study. This enables the reader to be
familiar with the opinions of all participants. The data from
the interviews were then examined to verify the accuracy of
the data analysis, and any sections that were deemed to be
outside the scope of the study were eliminated.

3. Findings

This section presents the conclusions gained through the
content analysis approach of examining data from the
opinions of prospective teachers who participated in the study.
The answers given to the open-ended question posed to the
prospective teachers in the study were used to develop six
categories: experience, lack of knowledge, the difficulty of the
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subject, the indifference of students, its impact on the
profession, and solution suggestions. The categories were
formed by transferring the opinions of the prospective
teachers. Prospective teachers were named P-1, P-2, etc.

3.1. Experience

Prospective teachers' opinions of the subject were
influenced by their prejudices about the probability subject
they had taken in their previous education. The prejudices
formed as a result of memorizing classical probability
problems such as throwing dice, tossing money, and drawing
marbles from a bag; giving incorrect answers when faced with
a different question; and failing to achieve the desired success
by memorizing the probability subject they had taken in
middle and high school were carried over to the university.
The opinions are as follows:

(P-27): I have a prejudice towards probability. I did not get
it in high school either. I memorized the questions because
they were generally similar to each other, but I still made
mistakes in the exams.

(P-21): The probability subject was taught based on
memorization during my previous education. The order and
manner in which we think are highly significant in probability,
but up until now, we have tried to achieve things by
memorizing.

(P-17):  During  elementary and  high  school,
permutation-combination questions were within certain
patterns that come to our minds when we think of probability.
For example, despite frequent mentions, I was unable to grasp
the relationship and distinction between permutation and
combination. I am not sure I can understand it, yet I
memorized it.

(P-20): Probability is not a particularly easy subject, but 1
struggled with it in high school and continue to struggle with it
now. Even if I memorize all the questions, they get mixed up
after a certain point because of my prejudices.

(P-5): Probability is one of the subjects that I have failed
the most in my academic life so far. That is why I got a little
prejudiced. Not that I do not like it, but I would say I am less
interested because of the prejudice.

3.2. Lack of Knowledge

The study revealed that prospective teachers tended to
approach probability problems by employing metacognitive
problem-solving strategies. However, it is important to
highlight that they were unable to attain the needed degree of
proficiency in solving such problems. Most of the students had
issues understanding and analyzing the problem, while no
student expressed their opinions in the stages of planning and
exploring the problem and checking the accuracy of the
answer. The opinions are as follows:

(P-6): I regard myself as the main reason for my failure in
probability. I have a really hard time understanding the
questions in probability subjects. I think I will be successful in
this subject if I understand the questions.

(P-8): I believe that to be able to solve probability questions,
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we need to have the ability to understand the question first.

(P-16): Something is put in front of you: "... how many
different ways can there be,.. how many ways can be chosen?"
Then we start thinking, could permutation or combination
solve this? However, if we can understand the question, we
will have solved our problem, and we will be able to see
whether permutation or combination is employed to answer
the problem. In other words, our main problem is that we are
not able to break our stereotyped thoughts out of those
patterns and produce new schemas for ourselves.

(P-22): The probability questions are sometimes really
challenging. However, the reason we are having difficulty
with those questions is because of the misunderstandings we
have gained thus far.

(P-26).: Probability is a subject in which you must think
about possibilities systematically. Firstly, rather than
analyzing the question on the way to the solution, it is critical
to correctly understand the problem and have a clear
knowledge of what is being asked. The biggest factor that
makes it difficult for me is my lack of knowledge. I do not know
what to think about the question in front of me. After coping
with my lack of knowledge, my concern is that I make mistakes
in the concepts in the question. So, I am asking myself, "What
is being asked?" since I do not fully comprehend the question.
Following this question, I will attempt to develop a new
perspective and devise a new answer. Of course, this raises a
completely different question.

(P-30): I find it difficult to understand its logic because 1
feel like the probability of all possibilities should be .

3.3. The Difficulty of the Subject

Prospective teachers typically found the probability subject
difficult because they had difficulty expressing the provided
problem in mathematical language. The opinions are as
follows:

(P-10): I am interested in probability because it is related
to daily life. Yet, in probability, I think that converting the
question into numbers or formulizing it means that you
achieve 70% of solving the question, but I am bad at it.
Probability is a complex and difficult subject.

(P-15): Although I have solved many examples and studied
the subject, I generally have difficulty solving the questions.
When I read the question, it sounds easy, but when it comes to
the operations, I get confused or I get missing data. I think my
small mistakes affected the result.

(P-11): We have difficulty visualizing the questions in our
minds while analyzing them. Yes, this is not true for all
questions,; but we experience these problems in most questions.
One of the reasons for this is that we intertwine several
operations. The wordplay in the question also makes it more
difficult. Although we know something in some questions, we
cannot express it in formulas.

(P-4): To understand probability, we must have both verbal
and numerical skills.

(P-23): I think the reason this subject is difficult is that the
problems have many different solutions. After finding the
results, we do not know exactly how to express the result, that
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is, the formal relation.

(P-18): It is critical to understand the problem thoroughly,
to grasp each sentence, to evaluate the arrangement of the
words, and even the placement of a comma, and this makes it
difficult for us to formulate.

3.4. Indifference of Students

Lack of motivation based on previous experiences, students'
lack of self-confidence, low expectations, not giving the
subject the necessary importance, not knowing the methods
and techniques of studying, and deficiencies in basic
education caused them to be indifferent to the probability. The
opinions are as follows:

(P-24): In addition to the already difficult subjects, the
content and problems of this subject are intellectually
challenging, with some of them being impossible to solve,
making it extremely difficult for us.

(P-7): I think about the curriculum and the way it is
typically taught since middle and high school. That is why I do
not understand, and I do not take it very seriously, honestly. I
cannot have confidence in myself.

(P-3): The probability subject feels a little different from the
other subjects because we can do other subjects with concrete
thinking. It is not what I am interested in because we need to
think more abstractly about probability.

(P-19): I have taboos against the probability subject. When
1 read the question, what comes to mind is a set of details. I get
lost in so many details that I often cannot even move my pen to
find a solution. However, of course, I also criticize myself: 1
am not trying hard enough.

(P-32): Preparing for their exams requires serious time.
Seems like a useless endeavor.

3.5. Impact on the Profession

Considering the prejudices, lack of knowledge, and the
difficulty of the subject, prospective teachers exhibited
behavior that probability is as difficult to explain as it is to
understand. The opinions are as follows:

(P-9): For me, this is a subject that is difficult for me to
grasp and comprehend. So, I think it will be difficult to
explain.

(P-32): I do not enjoy explaining it because I find it difficult
to understand and think that I have failed.

(P-33): The topics in the subject have too many questions,
and each question has a different solution. This is why it is a
subject that I would not like to teach, and I would find it
difficult.

(P-14): 1t is a subject that I will have difficulty teaching it. It
is a subject that I have a lot of difficulty in my teaching life, so
it can be a difficult teaching process for me.

3.6. Solution Suggestions

Prospective teachers proposed simplifying the subject,
associating it with examples from daily life, and including
theorem proofs in the tests. The opinions are as follows:

(P-1): We prefer to keep the content as simple as possible
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and to provide the most useful parts of the subject.

(P-25): I thought I knew enough about the probability.
However, as I proceeded with the lessons, I realized that my
perspective was completely wrong. For example, while I used
to believe that we could only perform combinations and
permutations using formulas, I now recognize that these
concepts are highly relevant to daily life and that the issues
should be answered by tying them to daily life. The best
example is that we will solve an issue by first employing a
real-world model of the problem and then converting it into a
mathematical model.

(P-12): I think proof of theorems should also be asked in
class because being able to prove theorems requires students
to have more knowledge about the subject. I think the exam
questions should ask about the proofs of theorems.

4. Conclusion

Consequently, the findings of this study indicate that
prospective teachers did not successfully overcome the
prejudices they had developed during their primary and
secondary education, and they still believe that prejudices
would persist throughout their careers in the teaching
profession. Their prejudices can be attributed to several
factors. First, during their primary and secondary education,
they tended to memorize the subject rather than fully
comprehend it. Additionally, the informal language used in
the question, coupled with the fact that each question was
structured according to its language, further reinforced their
existing prejudices. Therefore, they were unable to overcome
the influence of these prejudices. Prospective teachers’
prejudices negatively affected their lack of knowledge and
motives for struggling with the subject. Furthermore, when it
comes to probability, it was discovered that they limited it to
the fundamental ideas taught in elementary and secondary
school. Despite having significant experience using
acceptable resources in probability education, no students
suggested these materials as an alternate solution to the
challenges they mentioned. This showed that their prejudices
were more prevalent, highlighting the necessity for
comprehensive research on probability education.

References

[11 Kazak, S. (2015). Ogrencilerin olasilik konulardaki kavram
yanilgilar1 ve grenme zorluklari, Ozmantar, M. F., Bingélbali,
E. & Akko¢ H. (Ed.), Matematiksel kavram yanilgilari ve
¢oziim onerileri. (s. 122-149). Ankara: Pegem Akademi.

[2] Akbas, E. E. & Gok, M. (2018). Ortadgretim 6grencilerinin
olasilik konusunda temsil edilebilirlik ile ilgili kavram
yanilgilari, YYU Egitim Fakiiltesi Dergisi, 15(1):
1434-1458.

[3] Batanero, C., Henry, M., & Parzysz, B. (2005). The nature of
chance and probability. In G. A. Jones (Ed.), Exploring
probability in school: Challenges for teaching and learning (pp.
15-37). New York: Springer.



[4]

[7]

(8]

[11]

[12]

[13]

[15]

[16]

Education Journal 2023; 12(5): 235-239

Borovenik, M. & Kapadia, R. (2018). Reasoning with Risk:
Teaching Probability and Risk as Twin Concepts. Batanero, C.
& Chernoff, E. J (Ed.), Teaching and Learning Stochastics
Advances in Probability Education Research, 13, 3-13,
Springer International Publishing.

Gilirbiiz, R. & Erdem, E. (2017). Olasilik konusunun
Ogrenilmesini  zorlagtiran nedenler hakkinda ortaokul
matematik dgretmenlerinin goriisleri. Alparsian Universitesi
Sosyal Bilimler Dergisi, 5 (2), 361-380.

Bursal, G. G. & Ozdemir, B. G. (2019). Instructional
Explanations of Mathematics Teachers and Preservice
Teachers on Misconceptions: The Subject of Probability,
Journal of Computer and Education Research, December
volume: 7, Issue: 14.

Cakmak, Z. T. & Durmus, S. (2015). ilkdgretim 6-8. siuf
ogrencilerinin istatistik ve olasilik 6grenme alaninda
zorlandiklar1 kavram ve konularin belirlenmesi. Abant Izzet
Baysal Universitesi Egitim Fakiiltesi Dergisi, 15(2), 27-58.

Dooren, W. V., Bock, D. D., Depaepe, F., Janssens, D. &
Verschaffel, L. (2003). The illusion of linearity: Expanding the
evidence towards probabilistic reasoning. Educational Studies
in Mathematic, 53, 113-138.

Li, J,, & Pereira-Mendoza, L. (2002). Misconception in
probability. The Sixth International Conference on Teaching
Statistics (ICOTS 6), Cape Town, South Africa.

Munisamy, S. & Doraisamy, L. (1998). Levels of
understanding of probability concepts among secondary school
pupils. International Journal of Mathematical Education in
Science and Technology, 29(1).

Mut, A. 1. (2003). Investigation of students’ probabilistic
misconceptions. Unpublished master’s thesis, Middle East
Technical University, Ankara, Turkey.

O’Connell, A. A. (1999). Understanding the nature of errors in
probability problem-solving, Educational Research and
Evaluation, 5(1), 1-21.

Fischbein, E. & Schnarch, D. (1997). The evolution with age of
probabilistic, intuitively based misconceptions, Journal of
Research in Mathematics Education, 28(1), 96- 105.

Shaughnessy, J. M. (1992). Research in probability and
statistics: reflections and directions. In D. A. Groups, (Ed.),
Handbook of research on mathematics teaching and learning,
Macmillan Publishing Company. (pp. 465-494).

Amir, G. S. & Williams, J. S. (1999). Cultural influences on
children's probabilistic thinking. Journal of Mathematical
Behavior, 18(1), 85-107.

Bezzina, F. (2004). Pupils’ understanding of probabilistic &
statistics (14-15+) difficulties and insights for instruction.
Journal of Maltese Education Research, 2(1), 53-67.

[17]

[18]

[19]

[21]

[22]

(23]

(24]

[25]

[26]

[27]

[28]

[29]

239

Bulut, S. (1994). The effects of different teaching methods and
gender on probability achievement and attitudes tovard
probability. Doktora Tezi, Ankara: Orta Dogu Teknik
Universitesi.

Pijls, M., Dekker, R. & Van Hout-Wolters, B. (2007).
Reconstruction of a collaborative mathematical learning
process. Educational Studies in Mathematics, 65, 309-329.

Sharma, S. (2015). Teaching  probability: A
socio-constructivist perspective. Teaching Statistics, 37(3),
78-84.

Batanero, C. & Diaz, C. (2012). Training school teachers to
teach probability: reflections and challenges. Chilean Journal
of Statistics, 3(1), 3-13.

Bulut, S., Ekici, C. & Iseri, I. A. (1999). Baz1 olasilik
kavramlarimim dgretimi i¢in ¢alisma yapraklarinin gelistirilmesi.
Hacettepe Universitesi Egitim Fakiiltesi Dergisi, 15, 129-136.

Giin, H. K., Isik, O. R. & Sahin, B. (2021). Oyunla &gretimin
sayma ve olasilik basarisina ve matematik dersine yonelik
tutuma etkisi, Mustafa Kemal Universitesi Egitim Fakiiltesi
Dergisi, Cilt: 5, Say1: 7, 263-276.

Memnun, D. S. (2008). Olasilik kavramlarinin 6grenilmesinde
kargilasilan zorluklar, bu kavramlarin 6grenilememe nedenleri
ve ¢bziim Onerileri. Inonii Universitesi Egitim Fakiiltesi
Dergisi, 9(15), 89-101.

Novak, E. (2014). Effects of simulation-based learning on
students” statistical factual, conceptual and application
knowledge. Journal of Computer Assisted Learning. 30,
148-158.

Danigman, S., & Tamiglh, D. (2017). Examination of
mathematics teachers’ pedagogical content knowledge of
probability. Malaysian Online Journal of Educational Sciences,
5(2), 16-34.

Demirci, O., Ozkaya, M & Konyalioglu, A. C. (2017).
Ogretmen adaylarinin ~ olasilik  konusuna iliskin  hata
yaklasimlar, Erzincan Universitesi Egitim Fakiiltesi Dergisi,
Cilt 19, Say1 2.

Isik, C., Kaplan A. & Zehir, K. (2011). Tlkégretim matematik
Ogretmen adaylarimin olasiik kavramlarini agiklama ve
ornekleme becerilerinin incelenmesi. Trakya Universitesi
Egitim Fakiiltesi Dergisi, 1(1), 33-51.

Schoen, R. C., LaVenia, M., Chicken, E., Razzouk, R. & Kisa,
Z. (2019). Increasing secondarylevel teachers' knowledge in
statistics and probability: Results from a randomized controlled
trial of a professional development program. Cogent Education,
6(1), 1-26.

Yildinim, A. & Simsek, H. (2005). Sosyal Bilimlerde Nitel
Arastirma Yontemleri. Ankara: Seckin Yayincilik.



