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Abstract:  

The probability subject and problems about this subject can cause some difficulties for 

teachers as well as for students. In this context, this study aims to investigate the 

knowledge and opinions of mathematics teachers about the subject of probability. This 

research was designed as a case study, which is one of the qualitative research designs. 

The sample of the study consisted of a total of 28 mathematics teachers, 18 of whom were 

females and 10 of whom were males, working in state schools in a southern city of 

Turkey. In addition, interviews were also conducted with a total of 8 mathematics 

teachers, 6 females and 2 males, among the teachers who participated in the study in 

order to investigate their general opinions about the subject of probability. In order to 

collect data, the probability problems test was used to determine the knowledge of 

mathematics teachers about probability problems, and a semi-structured interview form 

was used to investigate their general opinions on probability. The results of the research 

showed that the teachers’ rate of determining the type of probability problems correctly 

was 80.6 %. It was also seen that the 37.75% of the mathematics teachers used formulas, 

29.6% of them used procedural methods and 31.60% of them used graphical methods in 

the calculations to solve probability problems.  

 

Keywords: probability, permutation, combination, mathematics teachers 

 

1. Introduction 

 

Problem solving lies at the heart of mathematical practices. Individuals need problem 

solving skill to understand and use mathematics (Polya, 2006). Schoenfeld (2014) defined 

problem solving as a concept helping students appreciate the value of mathematics, learn 
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mathematical concepts, develop creative thinking skills, and practice their distinctive 

skills towards mathematics. 

 Probability problems are a specific area of mathematical problem solving. 

Investigating the knowledge of mathematics teachers about probability problems and 

their general opinions on probability were focused on in this research. Probability is 

verbalized as a tool that can be used to model reality by Borovcnik and Kapadia (2018), 

and as the mathematical equivalent of likelihood by Bluman (2005). Altun (2010) 

explained the concept of probability as a situation that we encounter in many situations 

in daily life, such as predicting whether it will rain or not by looking at the weather 

during the day, whether something will happen, tossing a coin or dice, and games of 

chance. Probability deals with unpredictable actions and their consequences (Grimmett 

& Welsh, 2014). Indeed, it is predicting the future (Karaçay, 2006) or uncertainty’s action 

of estimating the chance (Baki, 2018; Kapadia & Borovcnik, 1991). The concept of 

probability deals with random or uncertain events and uses mathematics with its all 

details. It is very difficult for us to reach a decision based on the results of observations 

about some events realization of which depends completely on chance and the results of 

which we do not know in advance. We make use of the concept of probability for 

evaluating and specifying the uncertainty and risks of these events mathematically (Arı 

& Topçu, 2010). In a nutshell, it can be said that probability is the chance of an event to 

occur or not to occur or its likelihood. 

 The concept of probability was first used in the 1650s in the studies of Fermat and 

Pascal. In the 17th century, Gauss, De Moivre and Laplace significantly contributed to the 

development of the concept of probability. In the 18th and 19th centuries, the scope of 

application of probability expanded and probability started to gain importance in parallel 

with this expansion (Şenyay, 2015). After starting to be used in various business areas 

and daily life more and gaining importance, the subject of probability was included in 

the mathematics curriculum in many countries towards the end of the 19th century 

(Gürbüz, 2010; Kazak, 2010). Issues about the concept of probability are credited in every 

field: the weather forecaster predicts that it will snow with 60% probability, researchers 

in the field of medicine predict that people who follow a certain diet are more likely to 

catch a heart disease, investors calculate the risks of stocks, and lots of examples such as 

these are seen in daily life. The prominence of probability methods and ideas has led the 

subject of probability to be seen more in the school curriculum (Van de walle, 2014). 

 The subject of probability was included in the curriculum in the 1960s. It was 

emphasized by National Council of Teachers of Mathematics [NCTM] (2000) that 

teaching probability should be started from an early age. The acquisitions about 

probability were included in the 4th grade mathematics curriculum in 2009 and 2013 and 

they only exist in the 8th grade acquisitions in 2018 primary education mathematics 

curriculum, in which eighth grade students are expected to identify possible situations 

of an event and to determine the events with different probabilities, to investigate events 

with equal probabilities, and to calculate the probability of occurrence of simple events 

(Ministry of National Education, [MEB], 2018). In the 2018 secondary education 

mathematics curriculum, on the other hand, sub-learning domains of probability are 
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included at every grade level of secondary education (High School), especially in the 

ninth, tenth, eleventh and twelfth grades. Students attending these classes are expected 

to solve problems about various types of probability. The expectations of NCTM 

regarding the subject of probability in the 3th-5th grades are similar to those of MEB 

(2018) in the 8th grade acquisitions. Besides, the expectations about probability in the 6th-

8th grades are above the expectations of the 8th grade curriculum which is practiced in 

our country today. The acquisitions about probability are included in mathematics 

curriculum of various grade levels as it is mentioned. 

 Various difficulties are experienced while teaching and learning the concepts 

related to the subject of probability. This issue is one of the primary issues that both 

students and teachers have difficulties during learning and teaching (Bulut, 1994; 

Gürbüz, 2007; Batanero & Diaz, 2012; Bulut, 2001; Brase, Martinie, and Castillo-Garsow, 

2014; Greer, 2001; Greer, 2014; Gürbüz, 2006; Gürbüz, 2017; Satisfied, 2008). In a study by 

Boyacıoğlu, Erduran and Alkan (1996), it was revealed that 91% of the students had 

difficulties in understanding the subjects of possibility and permutation the most, and 

similarly 84% of the teachers had various difficulties in this subject. Zahner (2005) 

explained the reasons why problems of probability were considered as difficult in his 

study. He pointed out that the presentation of the subject was not made appropriately in 

the cognitive process and he also mentioned that problems about probability were 

abstract situations requiring the calculation of probability of a series of events. Bulut 

(1994) presented the reasons for experiencing difficulties about this concept in his study. 

He claimed that students try to memorize the formula rather than understand the subject; 

they cannot understand the question, they have a negative attitude towards the subject 

and there is a lack of suitable concrete teaching material. Memnun (2008) also presented 

the reasons for having problems in learning the concept of probability as the students’ 

ages, insufficient prior knowledge, and their inadequacy in reasoning skills, 

misconceptions, negative attitudes and problems that are induced by teachers. 

 When the related literature was examined, it was seen that there were several 

studies in which the misconceptions of mathematics teachers regarding the subject of 

probability were discussed (Doğucu, 2013; İlgün, 2013; Öçal, 2014), pre-service 

mathematics teachers’ processes of solving the geometric probability problems were 

investigated in the context of analytical thinking (Yıldız & Baltacı, 2016) and pre-service 

elementary mathematics teachers’ knowledge about problem posing activities and 

probability were investigated (Yıldız & Baltacı, 2015). Moreover, there are other studies 

which investigated pre-service teachers' conceptual and procedural knowledge levels on 

probability (Ata, 2014; Shaughnessy 1977; Özen, 2013), and reviewed the methods that 

are used by pre-service mathematics teachers while solving problems about probability 

(Zahner, 2005). 

 Teachers come into the prominence in making students gain the acquisitions about 

the concepts of probability by teaching mathematics. Creating an effective teaching 

environment is based on the teacher's ability to take students' thinking into consideration, 

and this affects the teacher's decision of instruction. Effective teaching includes 

pedagogical content knowledge and classroom management skills of the teacher 
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(Demonty, Vlassis, Fagnant 2018). Teachers make a great contribution to the structuring 

of concepts by the classroom culture they create and the teaching methods and activities 

they use. In this context, it is believed that it is important to determine the knowledge of 

mathematics teachers about probability and their general opinions about probability with 

this research. 

 In the related literature, no studies which consider mathematics teachers’ 

knowledge about probability problems, the way they use in determining the type of 

problem, the methods they use in problem solving and their general opinions all together 

have been found out. Therefore, this study is expected to make contributions to the 

literature with its findings and make recommendations for the training of mathematics 

teachers. In this context, this study sought answers to the following questions. 

1) What are the teachers’ levels of determining the types of probability problems? 

2) How are the teachers’ performances about probability problems? 

3) What are the calculation methods that the teachers use in solving probability 

problems? 

4) What are the general opinions of the teachers about the subject of probability?  

 

2. Methodology 

 

In this part, the research design, research sample, data collection tool, collecting and 

analyzing data were presented. 

 

2.1 Research design 

This study aimed at evaluating the status of mathematics teachers about probability 

problems and investigating their opinions about the subject of probability. It was 

designed as a case study, one of the qualitative research designs. Case study is a 

qualitative approach in which in-depth information about a case is gathered through 

multiple information resources and a description of a case is presented (Creswell, 2015, 

p. 97). Case studies are conducted in order to describe and see the details that generate 

an event, develop probable explanations about an event and evaluate an event (Gall, Borg 

& Gall,1996 in Büyüköztük, Çakmak, Akgün, Karadeniz and Demirel, 2017).  

 

2.2 Participants 

The research consisted of 28 mathematics teachers, 18 females and 10 males, who were 

selected according to the convenience sampling method and who voluntarily 

participated in the study. Besides, interviews were also carried out with 8 mathematics 

teachers totally, 6 female and 2 male, who were picked from the teachers who 

participated in the study voluntarily.  

 Gathering information about a case, which is determined as typical among many 

cases in the population, is needed in case sampling method (Büyüköztük, Çakmak, 

Akgün, Karadeniz and Demirel, 2017). The service length and gender distribution of 

mathematics teachers who were in the sample of the study was shown in Table 1. 
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Table 1: The distribution of mathematics teachers according  

to their duration of teaching experience and genders 

Length of service Gender  

Female Male Total 

N N  

1-5 years 3 4 7 

6-10 years 4 1 5 

11-15 years 11 4 15 

16-20 years - - - 

21 years - - 1 1 

Total 18 10 28 

 

When Table 1 was considered, 28 teachers in total participated in the study. 18 of them 

were female and 12 of them were men. It was also observed that approximately 23.3% of 

28 teachers have 1–5 years of teaching experience, 16.7% of them had 6–10 years of 

teaching experience, 50% of them had 11–15 years of teaching experience and 6.7% of 

them had 21 years or more teaching experience. 

 

2.3 Data collection tools 

As data collection tools, the Probability Problem Test (PPT) developed by the researchers 

in order to evaluate the conditions of the mathematics teachers about probability 

problems was used together with a semi-structured interview form to determine the 

opinions of the teachers about the probability subject. 

 The probability Problem Test (PPT) consisted of 7 problems. These problems 

contained various types of probability problems such as permutation, combination, 

conditional probability, probability of the occurrence of a simple event, continuous event, 

independent event and dependent event. The participant teachers were asked to answer 

the questions of “i. What is the type of this problem? ii. Solve the problem.” for all the problems 

in the PPT.  

 In the semi-structured interview form, which was arranged so as to determine the 

general opinions of the teachers about the probability subject, there were questions of “i. 

What do you think about probability problems’ existing only in the eighth grade curriculum? ii. 

Can the students solve probability problems? Do the students have any difficulties while solving 

these problems? If yes, can you explain what these difficulties are? iii. Can you explain what you 

do to eliminate the difficulties which the students have while solving probability problems? iv. 

What are your recommendations about the instruction of probability subject?”  

 

2.4 Data collection 

The PPT which was used to determine the teachers’ knowledge about probability 

problems was administered to participant teachers in individual sessions. The teachers 

were asked to answer the questions in the test. The questions in the semi-structured 

interview form which was used to determine the general opinions of the teachers about 

the probability subject were also given to the teachers individually and their answers 
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were recorded with a tape recorder by the researchers after getting the consent from the 

teachers.  

 

2.5 Data analysis 

The answers given by the teachers to the questions in the probability test, their ways of 

solving the problems and the answers given by the teachers to the questions in the semi-

structured interview form were analysed through qualitative analysis methods. When 

the problem type and the solution were correct, it was coded as “1” and when they were 

wrong, they were coded as “0”. The calculation methods which were used in solving the 

probability problems were coded as formula, procedural, graphical and no solution 

produced. Some samples of calculation methods were given in Table 2. 

 
Table 2: The codes, samples and explanations  

about the calculation methods used in solving problems 
The codes of 

calculation 

methods 

Sample Explanation of the codes 

Formula 

 

 
 

The situation of using the 

formulas which had been learned 

before in solving the problem. 

Procedural 

 

 
  

The situation of not using a 

formula or a graphical method in 

solving the problem but reaching 

the conclusion by doing 

mathematical operations 

Graphical 

 

 
 

The way of emphasizing the 

relationships between the 

elements in the problem by visual 

components. The situation of 

using Venn diagram, tree 

diagram, chart etc. in solving the 

problem. 

 

The qualitative data obtained through interviews were analysed by means of the 

descriptive analysis method. The data obtained from the teachers who were interviewed 

were transcribed and read. Then, the findings were interpreted so as to add meaning to 

the collected data, to explain the relationships between the findings, and to draw 

conclusions. In descriptive analysis, direct quotations are frequently used to reflect the 

opinions of the individuals who were interviewed in a conspicuous way. The purpose of 
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this type of analysis is to present the findings which were obtained to the reader in an 

organized and interpreted form. In line with this purpose, the data which were obtained 

are first described systematically and clearly. Then, these descriptions are explained and 

interpreted. Next, cause-effect relationships are dealt with and it is concluded (Yıldırım 

& Şimşek, 2006, 224). 

 

3. Findings 

 

In this part, the findings about the research problems were presented. 

 

3.1. The findings about determining the types of probability problems 

It was found out in the analysis of the findings related with the answers of the 

mathematics teachers about determining the types of the problems in the PPT that they 

reached a 5.64 average of correct answer. The distribution of frequency and percentage 

about determining the types of probability problems correctly in the answers of the 

mathematics teachers (28x7=196) was given in Table 3. 

 
Table 3: Descriptive statistics about the teachers’ determining the types of probability problems 

Problem types F % 

Continuous event 19 67,9 

Conditional probability 21 75,0 

Independent event 24 85,7 

Permutation 21 75,0 

Combination 25 89,3 

Dependent  23 82,1 

Probability of the occurrence of a simple event 25 89,3 

Total 158 80,6 

 

As seen in Table 3, among the answers of the teachers that the rate of their determining 

the continuous event problem correctly is 67.9%. It is 75.0% for conditional probability 

and permutation problems, 82.1% for dependent event problems, 85.7% for independent 

event problems, and 89.3% for the probability of the occurrence of a simple event. In 

addition, it is also seen in Table 3 that the rate of determining the type of problem 

correctly for 7 probability problems in the PPT is 80.6%. Thus, it seems that the rate of the 

teachers’ determining the types of problems correctly in the PPT is high and it can be said 

that they have a moderate success in determining the types of probability problems when 

it is thought that these answers belong to mathematics teachers. 

 

3.2 Findings about the performances of the mathematics teachers in probability 

problems  

The analysis of the data obtained from the answers of the mathematics teachers about 

their performances in the PPT showed that the teachers reached an arithmetic mean of 

6.64 in giving the correct answer. The distribution of frequency and percentage about 
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solving the problem correctly in the answers of the mathematics teachers (28x7=196) was 

given in Table 4. 

 

Table 4: Descriptive statistics about the teachers’ solving the probability problems 

Problem types F % 

Continuous event 27 96,4 

Conditional probability 27 96,4 

Independent event 26 92,9 

Permutation 25 89,3 

Combination 26 92,9 

Dependent  27 96,4 

Probability of the occurrence of a simple event 26 92,9 

Total 184 % 93,9 
 

As observed in Table 4, 89.3% of the teachers solved the permutation problems correctly, 

92.9% of them solved the combination and the probability of the occurrence of a simple 

event and independent event problems correctly, and 96.4% of them solved the 

continuous event, conditional probability, and dependent event problems correctly. 

From this perspective, it can be said that the teachers who participated in this study show 

less success in solving permutation problems than other problems. 

 When the findings of the first and second research questions are put together, it is 

seen that the teachers are not at the desired level in determining the types of the problems, 

and their performance in solving the problems is good. Incorrect or imperfect knowledge 

of the teachers about the types of probability problems show that it is one of the reasons 

of complexity during the instruction. Incorrect or imperfect knowledge of the teacher 

does not pose an obstacle in solving the problem correctly; however, this may not be valid 

for the students during the instruction. 

 

3.3 Findings about the calculation methods used in solving the probability problems 

The analysis of the data obtained from the answers of the mathematics teachers about the 

solution of the probability problems showed that the distribution of frequency and 

percentage about the calculation methods used in solving the probability problems 

(28x7=196) as in Table 5. 

 It is observed in Table 5 that 37.7 % of the teachers used formulas in their solutions, 

29.6% of them used procedural method without depending on formulas and diagrams, 

31.6% of them used graphical calculation method. Besides, 1% of the teachers did not 

produce any solutions. According to the Table, all of the mathematics teachers solved the 

combination problem by using formula. Here are some samples of the calculation 

methods which the teachers used in solving the problems (Figure1, Figure 2, Figure 3). 
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Table 5: Descriptive statistics about the calculation methods 

 which the teachers used in solving the probability problems 

 

Problem Types 

The method used in the solution 

Formula Procedural Graphical 
No solution 

produced 

f % f % f % f % 

Continuous event 19 67,8 0 0 9 32,1 0 0 

Conditional probability 1 3,6 4 14,3 22 78,6 1 3,5 

Independent event 3 10,7 7 25,0 18 64,3 0 0 

Permutation 10 35,7 12 42,9 6 21,4 0 0 

Combination 28 100 0 0 0 0 0 0 

Dependent  4 14,3 21 75,0 3 6,7 0 0 

Probability of the occurrence 

of a simple event 
9 32,1 14 50,0 4 10,7 1 3,5 

Total 74 37,75 58 29,6 62 31,6 21,0 1 

 

 
Figure 1: The solution in which graphical method was used 

 

 
Figure 2: The solution in which procedural method was used 

 

 
Figure 3: The solution in which a formula was used 

 

3.4 Findings about the opinions of mathematics teachers about the probability subject 

The teachers were asked the question of “What do you think about the probability 

problems’ existing only in eighth grades (the probability of the occurrence of a simple 

event)?”. Most of the teachers (T1, T2, T3, T4, T5, T6, T7) expressed that it was enough for 

the probability problems to exist in the current secondary school mathematics curriculum 

as it existed at the time, the probability of the occurrence of a simple event. One of the 
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teachers (T8) stated negative opinions about shifting the probability problems into the 

high school curriculum and added that all probability problems should be included in 

the secondary school curriculum albeit at the basic level. In addition to this, T2 stated that 

the probability subject improved the students’ perspectives, some of the teachers (T2, T3, 

T4, T7) expressed that the probability subject was related with daily life and T5 told that 

it improved thinking skill. Some of the teachers’ opinions are as follows:  

 

 “Probability subject is treated in a simple way in the eighth grades as the probability of the 

 occurrence of a simple event. I can teach this subject more easily by associating it with 

 daily life as is (T3)”. 

 

 “It is a subject which improves the students’ thinking skills, it is much better to exist in 

 the current curriculum at a basic temel. The children were not able to distinguish. I believe 

 it would be easier to understand if it is taught after the effect of the instruction of and/or 

 statements following the subject of logic in high school (Ö5)”. 

 

 “I think all types of probability should also be mentioned in eighth grades (Ö8)”. 

 

 The teachers were asked the questions of “Can the students solve probability 

problems?, Do the students have any difficulties while solving these problems?, If yes, 

can you explain what these difficulties are?”. All of the teachers stated that the students 

had difficulties in solving probability problems. The teachers expressed these problems 

as not being able to distinguish the type of the problem (T3, T4, T5, T7, T8), the subject’s 

being too much abstract (T1), not being able understand the logic because of solving the 

problems by memorizing formulas. Here are some of the teachers’ opinions.  

 

 “The students are having difficulties. However, they were able to reach the solution when 

 they considered some key words while teaching such as with the condition of not throwing 

 back into the pouch in dependent event problems. No matter how much we materalize, no 

 distinction can be made. The fact that it is at a simple level in the current curriculum has 

 obviously made it easier for both us and our students. (T4)”. 

 

 “The students are having problems in this subject. They are having difficulties in 

 distinguishing the type of the problem. Naturally, their solutions can be wrong because 

 they cannot make the distinction completely. After a while, they become more inclined to 

 memorize formulas, they do not learn its logic. And when time passes, they forget because 

 they memorize (T3)” 

 

 The teachers were asked the question of  “Can you explain what you do to 

eliminate the difficulties which the students have while solving probability problems?”. 

The teachers stated that they formed figures and taught by making the students practice 

in order to materialize the subject as much as possible (T1, T3, T2, T5, T8), made the 

students solve the same type of problems sequentially in order to provide distinguishing 
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(T4, T6), used keywords (T7, T5, T4) and made connections with real life (T2, T3). The 

opinions of some teachers are presented below.  

 

 “I try to involve the children into the subject by writing numbers into the pouch or making 

 colourful papers. I explain the subject by drawing figures and charts more to materialize 

 the subject (T3)”. 

 

 “I try to explain its logic. For example, I tell them that permutation is sequencing and 

 combination is selecting. I solve plenty of examples so as to make them understand the 

 distinction (T7)”. 

 

 “I try to explain the subject by using some materials in the classroom, drawing a student, 

 a pencil or figures to materialize the subject (T8)”. 

 

 The teachers were asked the question of “What may be your recommendations 

about teaching the subject of probability?”. Teachers said that clear examples which 

facilitate distinguishing should be included in the coursebooks instead of confusing 

examples (T3, T4), the subject should be taught by associating it with daily life (T3, T4), 

materials for every subject should be prepared (T1) and instruction should be supported 

visually by various videos (T5, T7). In addition, some teachers stated that in-class 

practices should be included (T5, T7), the teachers should do some preparations before 

the class (T5, T8) and the teachers should stay up-to-date in terms of technology (T6). The 

opinions of some teachers are as follows.  

 

 “The subject may become more visual and permanent with various video explanations. 

 Materials may be designed. Marbles and a pouch can be brought to class to make practices 

 (T7)”. 

 

 “Teachers should renew themselves and should be open to innovations in terms of using 

 the technology effectively (T6)”. 

 

 “Examples in which distinguishing is made clearly should be included in the coursebooks 

 and test books. Incorrect examples and confusing situations should be whittled down. 

 Moreover, the subjects should be associated with daily life (T4)”. 

 

4. Discussion 

 

This study aiming to evaluate the states of mathematics teachers about probability 

problems and investigate their general opinions about probability is based on the 

findings obtained from 28 mathematics teachers. When the levels of the teachers in 

determining the types of probability problems are considered in line with the research 

questions, it is seen that the rate of determining the problem type correctly for a total of 

7 probability problems in PPT is 80.6%. Although it seems like a high level of success, it 
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can be said that this rate is at a medium level indeed when it is considered that 

mathematics teachers are the ones who teach the concept of probability. This finding 

presents that the concepts and problems about probability subject cannot be completely 

distinguished by the teachers as well as by the students. In this study, the answers of the 

mathematics teachers showed that the rate of determining the continuous event problems 

correctly was 67.9%, the rate of determining conditional probability and permutation 

problems was 75.0%, the rate of determining dependent event problems was 82.1%, the 

rate of determining was 85.7% for independent event problems, the rate of determining 

combination problems and probability of the occurrence of a simple event problems was 

89.3%. It was observed that teachers were having difficulties in distinguishing the types 

of problems. Similarly, Dereli (2009) concluded in his study with eighth-grade students 

that the students, who were mistaken in explaining dependent and independent events, 

were also mistaken in their calculations of probability. Besides, he also found out that the 

students who experienced misconception about permutation and combination gave the 

answer of permutation to the questions in which selecting was important and the answer 

of combination to the questions in which sequencing was important. Tunç (2006) 

conducted a study in which he evaluated the level of teaching knowledge and skills about 

probability to the eighth-grade students and revealed that independent event problems, 

dependent event problems, abstract event problems and continuous event problems are 

confused with each other. In a similar study by O’Connell (1999), the mistakes of 50 

students graduated from the faculty of education pr psychology of New York Kent 

University in solving probability problems were discussed and it was concluded that the 

students expressed the situation wrongly in calculating the probability in dependent and 

independent event problems. It is an important finding that teachers have difficulties in 

distinguishing the problems as well as students. In addition, it is an important reason to 

distinguish the type of problem in order to solve problems correctly. 

 In line with the second research question of this study, it was seen that the teachers 

the correct answer average was 6.64 according to the analysis of the data obtained from 

the answers of mathematics teachers about their performance in PPT. It can be said that 

the correct answer average is high. However, it is expected from them to solve the 

problems easily when it is considered that they are mathematics teachers. Furthermore, 

it was observed that the most difficult problem type in PPT is the permutation problem. 

It can be said that this is due to the fact that the permutation and combination problem 

types cannot be distinguished from each other. In the related literature, the studies which 

were conducted by Bulut, 1994; Gürbüz 2007; Boyacıoğlu, Erduran & Alkan 1996 

reported that pre-service mathematics teachers generally had difficulties regarding the 

concept of probability as well as students. 84% of teachers expressed that the concept of 

probability is the leading subject among the ones in which they were having difficulties. 

In line with the third research question of this study, the calculation methods which the 

mathematics teachers used in solving probability problems were investigated. It was seen 

that 37.75% of them used formulas, 29.6% of them used procedural method and 31.60% 

of them used graphical method. Besides, it was also found in this study that the problem 

type in which formula was used the most was combination problems (100%), the problem 
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type in which procedural method was used the most was dependent event problems 

(75%) and the problem type in which graphical method was used the most was 

conditional probability problems (78.6%). Zahner (2005) concluded in his study with pre-

service mathematics teachers that they used procedural method, formulas and graphical 

methods, respectively in solving the probability problems. Moreover, he found out that 

the problem type in which formula calculation method was used the most was 

combination problems, the problem type in which procedural method was used the most 

was independent events problems and the problem type in which graphical method was 

used the most was the problems containing basic principles. In this context, it can be said 

that the findings about the calculation methods which are used show similarities.  

 In line with the fourth research question of this study, the teachers were asked 

about their opinions on the presence of probability problems in the curriculum. The 

majority of the teachers stated that including the probability of a simple event at the level 

as it was in the current secondary school mathematics curriculum was sufficient and 

appropriate. It was observed that students had difficulties about probability problems 

and these difficulties were mostly because of not being able to distinguish the problem 

types. The teachers stated that they introduced the subject by materializing it as much as 

possible and they solved plenty of questions from the same type of problems in order to 

overcome these difficulties. The teachers made some recommendations about teaching 

this subject that examples with clear distinctions should be included in the textbooks, 

teaching should be supported with concrete materials and visuals, and teachers should 

be open to renewing themselves about the use of technology. Arı and Topçu (2010) 

investigated the problems which are experienced in the teaching of statistics and 

probability in the sixth, seventh and eighth grades. They concluded that inaccurate and 

insufficient information in the coursebooks of mathematics might make the subjects in 

the coursebooks, and especially the subject of statistics and probability in which they 

already have difficulty in understanding, more difficult to learn and might cause 

mislearning. Besides, it is a fact that instruction of the subject of statistics and probability 

will be affected positively if the teachers include especially figures and graphics, use 

appropriate materials to the presentation of the subject and explain the subject in 

association with daily life while teaching statistics and probability issues in the 

mathematics course. Thus, it can be said that it shows similarities with the result of this 

research. 

  

5. Conclusion and Recommendations 

 

This study, which aims to investigate the knowledge of mathematics teachers about 

probability problems and their general opinions on probability, is limited by the findings 

that are obtained from 28 mathematics teachers. It was concluded in this study that 80.6% 

of the teachers were able to determine the types of probability problems correctly, but 

they also had difficulty in distinguishing the types of problems, and the arithmetic mean 

of the correct answers to 7 probability problems was 6.64. Furthermore, when the 

calculation methods used by mathematics teachers in solving probability problems were 
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considered in this study, it was seen that formulas (37.75%) and procedural method 

(29.6%) and graphical method (31.60%) were used while solving the problems. In this 

study, a single problem was used for each problem type. The study can be repeated by 

using more than one problem for each type with more samples.   

 Majority of the teachers claimed that it is sufficient and appropriate to mention the 

probability of the occurrence of a simple event in the secondary school mathematics 

program at the existing level in the current curriculum. It was observed that students had 

difficulties about probability problems and these difficulties were mostly not being able 

to distinguish the types of problems. In order to overcome these difficulties, the teachers 

expressed that they were teaching the subject by materializing it as much as possible and 

they were solving plenty of questions from the same problem type to ensure 

distinguishing. The teachers recommended that examples with clear distinctions should 

be included in the textbooks, teaching should be supported by concrete materials and 

visuals, and teachers should be open to renewing themselves about the use of technology. 

In line with this, in-service training activities can be organized for teachers by 

determining the subjects that are considered to be difficult to teach. Teachers with 

different experiences can come together and exchange views and ideas in order to 

support teaching, and contribute to their development in this regard.  
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