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ABSTRACT

This study aimed to examine the beliefs and attitudes of mathematics teachers towards statistics education. The sample of the
research consisted of 11 mathematics teachers. A semi-structured interview form was used as the data collection tool, and the
data was analyzed using the "cut and sort" technique. Based on the analysis, it was concluded that it is critical to consider both
student needs and teacher needs to improve statistics education. Therefore, professional development programs should be
organized to help teachers understand and teach basic statistical concepts effectively. In this way, teachers can better equip
their students with the skills to think statistically and make rational and informed decisions.

Keywords: Beliefs and attitudes; teaching statistics; mathematics teachers

MATEMATIK OGRETMENLERININ iSTATISTiK OGRETIMINE iLiSKiN iINANC
VE TUTUMLARININ INCELENMESI

OZET

Bu caligmanin amaci, matematik Ogretmenlerinin istatistik ve istatistik Ogretimine yonelik inanglarini ve tutumlarini
incelemektir. Arastirmanin 6rneklemini 11 matematik Ogretmeni olusturmaktadir. Veri toplama araci olarak yari
yapilandirilmig goriisme formu kullanilmustir ve verilerin analizi "kesme ve siralama" teknigi kullanilarak yapilmistir.
Analizlere gore, istatistik egitimini gelistirmek i¢in hem 6grenci ihtiyaclarini hem de dgretmen gereksinimlerini géz Oniinde
bulundurmanin kritik 6nem tasidig1 sonucuna varilmistir. Bu nedenle dgretmenlere, temel istatistik kavramlarin1 anlama ve
etkili bir sekilde 6gretme konusunda yardimet1 olacak profesyonel gelisim programlart diizenenmelidir. Bu sayede 6gretmenler,
ogrencilerini istatistiksel diisiinme ve rasyonel ve bilingli kararlar alma becerileriyle daha iyi donatabilirler.
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1. INTRODUCTION
Each branch of science has its problems and methods for solving them, making them separate

disciplines. Statistics is a separate discipline and science, consisting of many techniques. British Sir
Francis Galton (1822-1911), one of the scientists who contributed significantly to the development of
statistics, said of the importance of statistics: “There is a great deal to be written on tatistics; however, |
feel that my explanation will be insufficient to present it in a way that is easily understood, without
compromising on rigour, without missing any of its aspects. It is thought that statistics today sheds light
on the future with the collection, analysis, and interpretation of data, and plays an important and critical
role in analyzing data from different segments of society, determining future decisions, and evaluating
current situations. However, statistics has the potential to be easily used as a tool for deception. Huff
(2002) stated that abused statistics can distort many facts, and a well-made statistic is more effective in
Hitler's 'big lie'. He also emphasized that these statistics can lead society in the wrong direction and that
no one can blame those who put it forward.
When it is considered that statistics, beyond being just an academic field, can guide citizens in the
analysis of situations encountered in daily life and in decision-making processes, the teaching of
statistics is brought to a critical point. Herbert G. Wells' statement that "Statistical thinking will one day
be one of the most necessary elements of being a good citizen, just like being literate™ summarizes the
importance of statistics education (Huff, 2002). In light of this, students with a good statistics education
can be expected to have the following characteristics:

i. They may be more resistant to misleading information (they know how to evaluate and critically
examine the data sets they come across, how to draw conclusions. Statistical data is often used for
various purposes and can sometimes be distorted. Statistics education is a critical approach to
statistics that children encounter in the media or in their daily lives. aids in their evaluation).

ii.  They can make better decisions about many situations they encounter throughout their lives (such
as academic success, hobbies, social relationships, career plans. For example, it can help them
understand which course/courses they need to devote more time to in order to increase academic
success).

iii. They can better understand trends occurring in society (data related to issues such as economic
inequality, environmental change or health habits can help them understand and find solutions to
problems, and encourage them to act more consciously and effectively on such issues).

iv.  Statistical skills are highly valued in many professions today. For example, marketing, finance,
healthcare, sports, etc. Individuals who can understand and interpret statistical data in many fields
may be more competitive in the business world. Therefore, basic statistical skills acquired during
childhood can give them an advantage in their future careers.

In this context, considering the important benefits of statistics education for children, it is
thought that teaching them basic statistics concepts from an early age will help them improve their

cognitive thinking and decision-making abilities.
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Tanilli (2012) stated that training and teaching are different and sometimes independent
activities and that both should not be done at the same time and should not be left to a single person. In
addition, Mother and Father emphasized that, although they are knowledgeable, they are not enough to
teach and educate their children, as they can be too impatient, nervous, and passionate. On the other
hand, she stated that a teacher is neither a father nor a second mother, and their role is to teach something,
not to love or endear themselves. In this case, the teacher's beliefs and attitudes towards statistics and
teaching are important in teaching statistics, which are thought to have important contributions to
children's lives. Beliefs affect the behaviour of teachers who teach statistics (Estrada, Batanero, &
Lancaster, 2011). When teaching statistics, the teacher is interested in whether it is important for students
to master the math skills of central tendency units, whether statistics are relevant to real-world situations,
and whether technology can help students learn. It is important to let students choose the appropriate
tools. Examining students' and teachers' views on mathematics education has a long and detailed history.
However, when it comes to statistics education and especially focusing on teachers' beliefs, the number
of studies is negligible (Pierce & Chick, 2011).

According to Philipp (2007), belief; is defined as the facts considered, psychologically held
understandings, premises, or propositions about the accepted world. Beliefs are somewhat recognizable
because they are cognitively accepted, can be accepted with varying degrees of confidence, and appear
inconsistent or contradictory from an observer's perspective. As a result, beliefs cannot be measured
using scales. Philipp (2007) also compares beliefs with emotional attitudes. Attitudes are defined as
“behaviours, feelings and thoughts that reflect one's temperament or thinking”. Contrary to a common
misconception, attitudes are often evaluated using a variety of scales. A person's beliefs affect, but do
not definitively determine their attitudes. Attitudes are considered a reflection of a person's beliefs, but
they can often change according to beliefs. The influence of environment and culture plays a big role.
For example, while a person is expected to act according to cultural norms, they may act contrary to
their own beliefs. Similarly, attitudes can directly affect interactions between people. Establishing
relationships with other people, sharing a common feeling or thought, and as a result, can lead to changes
in people's attitudes. Therefore, the relationship between beliefs and attitudes is quite complex and
multifaceted (Philipp, 2007; Tavsancil, 2014).

In the studies, the importance of students' beliefs about statistics was emphasised (Hirsch &
O'Donnell, 2001; Hulsizer & Woolf, 2009; Schau et al., 1995). Gal et al. (1997) emphasize that students'
beliefs affect their teaching-learning processes and their relationship with statistics outside the
classroom. Teaching-learning processes are also valid for teachers' beliefs. Relationships with statistics
outside the classroom, emphasized by Estrada and Batanero (2008), are influenced by teachers' beliefs.
In this context, it is considered important to examine teachers' beliefs about teaching statistics. Previous
studies conducted in Turkey, unlike this study, are generally related to pre-service teachers' attitudes
towards statistics or the statistics courses they take. In this study, it was aimed to examine mathematics

teachers' beliefs about statistics and statistics teaching.
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2. LITERATURE REVIEW

Pfannkuch and Wild (2008) conducted a study on the development of statistical thinking skills
of teachers and concluded that teachers play a critical role in the development of their students' statistical
thinking skills, and should have sufficient statistical content knowledge to do so. He also noted that
teachers do not differ much from students in terms of statistical thinking, which is a worrying situation.
Cobb and Moore (1997) highlighted the uniqueness of statistics by stating that "statistics requires a
different way of thinking because data are not only numbers but also numbers with context". Wild and
Pfannkuch (1999) further emphasised that statistical reasoning includes features such as inquiry cycles,
unique thinking styles and characteristic tendencies that make mathematical reasoning distinct. This
supports Pfannkuch and Wild’s (2008) statement that "being a statistics teacher is different from
teaching mathematics" and "statistical thinking, reasoning and literacy are especially important skills
for those who teach statistics".

Pierce and Chick (2011) stated that teachers' beliefs about statistics can affect their teaching
methods. For example, if a teacher believes that a statistics course consists only of data collection and
analysis, they may teach only these topics to their students and ignore a broader understanding of
statistics. Similarly, if a teacher believes that statistics is tightly linked to mathematics, they may use
mathematical approaches to teach mathematical concepts to their students. However, teachers' beliefs
about statistics can also have an impact on students' learning process and their engagement with
statistics. Teachers' beliefs about the importance of statistics education can be influenced by many
factors, such as external factors such as curriculum or policy, which can shape teachers' beliefs about
the importance of statistics education. While some teachers believe that an informed citizen in today's
world should have a basic understanding of statistics, others may question its importance. In addition,
teachers' own statistical education experiences may also influence their beliefs. Teachers with statistics
training may appreciate the importance of statistics more, while those without statistics training may
appreciate it less. Understanding teachers' beliefs about statistics can help to improve statistics education
for students. Teachers' beliefs about statistics can influence students' attitudes and achievement in the
subject. For instance, if a teacher believes that statistics is only connected to mathematics, students'
attitudes towards statistics may be adversely affected and their performance in the subject may be poor.
However, understanding teachers' beliefs about statistics can help to devise suitable strategies to enhance
students' attitudes towards and achievement in statistics. For example, professional development
activities can be organized to alter teachers' beliefs about statistics or research can be conducted to
comprehend teachers' beliefs about statistics. In this way, a more effective statistics education can be
provided to students.

Lovett and Lee (2017) stated in their evidence-centered design approach study with pre-service
mathematics teachers that some pre-service mathematics teachers view statistics as a "grey area" where
"uncertainty" or "the correct answer is uncertain”. They also highlighted that some pre-service teachers

think of statistics as "an art" and that pre-service teachers' ideas about statistics can be altered through
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different learning experiences that will help them to improve their teaching of statistics. The researchers
stated that providing pre-service teachers with learning opportunities in statistics can increase their
interest in statistics and alter their thoughts about statistics. They also stated that providing pre-service
teachers with different resources to help them improve their teaching of statistics can also change their
thinking about statistics.

Harrell-Williams et al. (2015) measured the statistics self-efficacy of 208 secondary school

mathematics teachers in the United States using the Statistics Teaching Efficacy Survey (SETS)
guestionnaire. The findings of this study suggest that teacher education programs focusing on statistics
education need to develop a better strategy for teaching statistical concepts to help teachers better
understand statistical concepts and increase their self-efficacy. Statistical concepts that are associated
with high levels of self-efficacy for teaching statistics at the secondary school level include central
measures, data variation, probability, and graph interpretation and construction.
In a study conducted by Begg and Edwards (1999), 22 New Zealand primary school teachers and 12
pre-service teachers participated. In the study, teachers' views on statistics is devided into four main
categories as; beliefs and attitudes about statistics, statistical field information, their beliefs and attitudes
about teaching statistics, their knowledge and understanding of statistics teaching. In this study, data
collection methods included unstructured, semi-structured and clinical interviews, discussion-orientated
guestionnaires and concept maps. It was emphasised that teachers generally agreed that a good
understanding and knowledge of statistics is important for teaching statistics, but they generally
disagreed that statistical knowledge is less important for providing students with appropriate statistical
activities.

Watson (2006) stated in his study that the curriculum covers statistical subjects and that because
students may have different levels of statistical literacy skills, it may require teachers to develop teaching
strategies suitable for their different learning styles. He also stated that it is important for teachers to use
real-life examples and applications to help students understand statistical concepts, but that teachers do
not feel competent in statistics and do not have enough equipment to train students on this subject. He
also stated that some teachers may think that statistical concepts are complex and that it is difficult for
students to understand these issues. For this reason, he emphasized that teachers should improve their
knowledge of statistics and develop appropriate teaching strategies to increase students' statistical
literacy.

Carvalho's (2008) study includes research on the development of statistical thinking skills by
analyzing the dialogues of seventh-grade students during their collaborative work. The research was
conducted with the participation of 533 students and examined how students' statistical and cognitive
performance could be improved through peer interaction. The results showed that collaborative work
plays an important role in developing students' statistical thinking skills and helps to foster students'
positive orientations towards statistics. Additionally, each teacher's understanding of statistics, statistical

knowledge, and didactic statistical knowledge determines how their work with students will proceed.
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In the study conducted by Sedlmeier and Wassner (2008), teachers were asked how effective statistics
education should be, and it was determined that teachers generally believed that student's special
interests and activities should be included. However, it was also determined that teachers were reluctant
to include student activities, as they are time-consuming and require preparation. Furthermore, the
teachers thought that the use of computers and appropriate software was essential for students to develop
their data collection and analysis skills.

Leavy et al., (2013) stated in their study that pre-service teachers thought it was difficult to learn
statistics and that they misunderstood statistical terms. They also noted that pre-service teachers had
positive attitudes towards statistics, but they still perceived it as difficult to learn, which could be
reflected in their students. In order to develop students' statistical thinking skills, they suggested that
teachers should teach students data collection, data analysis, and interpretation skills; students should
learn statistical concepts with real-life examples; students should interpret statistical graphs, and
students should present examples that students can use their statistical thinking skills in daily life.

Shin (2021) conducted a study with eight pre-service mathematics teachers at a major public
university in the southeastern United States. These pre-service teachers took a statistics course for
statistics teachers and a statistics teaching pedagogy course for secondary and high school teachers
during another semester. As a result of this research, it was emphasized that the pre-service teachers
focused more on the teacher's pedagogy than on the statistical thinking of the students, which could
make it difficult for the students to fully understand and learn. In addition, it was revealed that pre-
service teachers do not have the professional knowledge to help them understand the statistical thinking
of students when teaching statistics. Therefore, teacher education programs have reported that
prospective teachers should include professional knowledge in their curriculum to help them understand
students’ statistical thinking when teaching statistics.

Batanero and Diaz (2011) stated in their study that some teachers think that students'
mathematical skills are insufficient when teaching statistics, resulting in difficulty for students in
understanding the subject. Furthermore, teachers have difficulty in finding enough examples and
applications to demonstrate real-life applications of statistics. Additionally, it was also stated that while
teaching statistics, students had difficulty understanding statistical terminology, thus making it difficult

for them to comprehend the subject.

3. METHOD
This study uses basic qualitative research methods commonly used in educational settings.
Yildirim and Simsek (2011) defined qualitative research as research in which qualitative data collection
methods such as document analysis, observation, and interviews are used, and a qualitative process is
followed to reveal perceptions and events in a natural environment. The phenomenology design, one of
the qualitative research designs, was used in the study. The phenomenology design allows us to focus

on the facts that we are aware of but do not have in-depth and detailed knowledge and understanding
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(Yildirnm & Simsek, 2011). This study, it is aimed to examine the beliefs and attitudes of mathematics
teachers towards statistics and statistics education in depth.
3.1.Working Group
For this study, 11 mathematics teachers working in the Ministry of National Education were
selected using the purposive sampling method. Bernard et al. (2016) describe the purposive sampling
method as the researcher identifying and communicating with people who will provide rich data suitable
for the purpose of the study. In order to participate in the study, the participants had to have graduated
from the Department of Mathematics of the Faculty of Education, have taken a course in Statistics, and
volunteered to work. A total of 11 teachers, 7 of whom were at secondary school and 4 at high school
level, participated in the study voluntarily. The teachers participating in the study were all mathematics
teachers working under the Ministry of National Education. Five of the participants were male, six were
female, and their ages ranged from 30 to 40. Although it is not possible to determine the exact number
of participants in qualitative studies, it is stated that approximately 20 to 60 participants may be
sufficient to provide detailed information about their situation or experiences. However, in this study,
11 participants were considered sufficient because the data saturation was reached, as when the pilot
study and after it were evaluated together, no new or different information emerged (Bernard et al.,
2017; Yildirnm & Simsek, 2011).
3.2.Data Collection Tool
A semi-structured interview form was used as a data collection tool for the working group. This
form was determined by a literature review on the subject and focused on the relationships between
teachers' beliefs and attitudes about statistics education. The final interview form, consisting of 11
questions about the beliefs and attitudes of mathematics teachers on statistics and statistics education,
was obtained by removing some questions from the draft form of 15 questions, in accordance with the
opinions of two expert faculty members. A pilot study was conducted with four mathematics teachers,
two of whom were from middle school and two from high school, who were not participants in this
study.
3.3. Data Collection Process
The data for the study was collected in February 2023. During the data collection process,
mathematics teachers were informed about the purpose of the research and many teachers refused to
participate due to the relevance of the study to statistics. Interviews were conducted with those who
volunteered to participate. The use of audio recordings of the interviews was preferred to shorten the
interview time and help to accurately record the answers of the pre-service teachers, and all participants
agreed to the audio recording. The interviews were conducted one-on-one in suitable environments
where the participants would feel comfortable, thus taking their comfort and safety into account.
3.4.Data Analysis
First of all, the recorded interviews were analyzed. To ensure the reliability of the study, the data were

analyzed by two people: the researcher and a faculty member experienced in qualitative data analysis.
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The "cutting and sorting" technique (Lincoln and Guba, 1985) was used for data analysis. This method
involved cutting quotes from the data and writing the participant's code name (e.g. L1, O1) behind each
guote. These quotes were then randomly sorted on a table and those with similar emphasis were brought
together. After this, two coders examined the resulting codes together and evaluated them. When there
was no consensus in the discussion regarding the differences between the codes, the relevant code was
removed from the findings. This allowed for a deeper examination of the data and increased the
reliability of the study.

4. FINDINGS
In this section, the teachers' opinions about statistics and statistics education and the findings
about the level of statistical content knowledge are given.
4.1. Findings on teachers' views on statistics education
The findings of the teachers' views on the necessity of statistics education are given in Table 1.

Table 1. The results of the answers to the question, "Is statistics education necessary?"

Frequency Participant Code

Required 11 01, 02, 03, 04, 05, 06, 07, L1, L2, L3, L4
_It is necessary for raising inquisitive 5 01, 02, 04, 06, L1, L2

individuals

It is necessary to interpret the data 3 03, L1, L2

When we look at Table 1, all the answers reflect different perspectives on the necessity of
statistics education, while emphasizing that statistics education is necessary and that it can be used in
many areas of life. Seven participants stated that statistics education is necessary and justified their
reasoning, stating that the purpose of this education is to train individuals who can question and interpret
data. One participant (L4) even stated that they considered it necessary even if not for every profession.
For example, O6 coded teacher answered this question.

If thinking, questioning and researching individuals are to be trained, this job will pass by

predicting where the results of the events can lead. This job also provides statistics.
While answering as L1 coded teacher;

Statistics education. Of course, I think it is necessary. We already had this training in college.

Why it is necessary? Because companies can have prior knowledge of what they should invest

in, what they should focus on according to the needs of their customers, what it is, which

company and which products they should focus on. That's why it's necessary.
replied as. The findings of the teachers' views on the level of statistics education should be given in
Table 2.
Table 2. Results related to the answers given to the question "At what level should statistics education

be?"

Frequency Participant Code
Explained from simple to difficult 10 02,03, 04, 05,06,07,L1,L2,L3, L4
It should be given at a medium level 1 01
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When the answers were examined, 10 participants who agreed with the view that "statistics
education should be explained from simple to difficult" emphasized that it should start from the basic
level and be presented according to the level. It was suggested that basic concepts be explained in simple
ways, that students gain statistical thinking skills, and that increasingly complex topics be covered at
advanced levels. According to these views, the view that statistics education should be given with a
gradually increasing level of difficulty, starting from the basic level, is dominant. In other words,
teachers think that children should be familiar with basic statistics concepts at an early age. They suggest
that a basic understanding should be established to teach the basic statistical concepts that have practical
use in daily life and to move on to further analysis. A teacher (O1) stated that statistics education should
be given at least at an intermediate level to be able to make inferences. For example, O3 coded teacher.

I think Statistics is a difficult course to understand, so it should be started early. Maybe even

downgraded to elementary school. In other words, | think that it should be given at a very simple

level in this way, by increasing the level a little more in secondary school. Maybe that's why we

find it difficult. Because we never took such classes. | mean, when | think of my own school life,

not only in terms of mathematics but also in terms of statistics, I do not remember such a course.
01 coded teacher;

So | think it may not be enough to make simple-level inferences. Yes. It needs to be a little more

advanced.
replied as. The findings regarding the methods suggested by teachers for statistics education are
presented in Table 3.

Table 3: “What kind of method do you think should be used in statistics education?” answers the
guestion.

Frequency  Participant Code

Using ready-made data with traditional methods 2 01, 05

Using computer programs 2 01, 02

It should be done with real-life examples. 4 02,07, L3, L4

They should do it by collecting their data 6 02,04, L1, L2, L3, L4
Project-based processing 2 04, L3

No action should be taken until assimilated 1 06

When we look at Table 5 regarding how statistics education should be conducted, the view that
it should be done with an applied and case-based approach, allowing students to work with real-life data
and develop their ability to analyze it, is prominent. One participant (O1) stated that contrary to this
view, it is necessary to reinforce theoretical knowledge by using ready-made data and computer
programs, and by giving some theoretical information using traditional methods. He also emphasized
that using technology tools and visual materials can be effective. Another participant (O6) stated that in
statistics subjects, students should not proceed to the process part without learning the subject well.

Additionally, he emphasized that, as statistics is a field based on reasoning, although it includes
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mathematical operations, it would be more beneficial to first give students the ability to interpret

statistical data and then teach calculations. For example, O2 coded teacher is expressing it as
While we teach the statistics lesson. In other words, different methods can be followed according
to class levels. But I think it is more permanent and understandable to use data from real life
no matter what grade level it is. In other words, it can make the data more understandable with
the data it reaches, not with ready-made data. Technology support is available. Definitely in
terms of making calculations easier. Because calculations can be daunting sometimes. Such
methods can be used.

01 coded teacher,;
In other words, the subject of the method, that is, the method may change according to the age
group. In other words, we can change the method according to the level of the group that the
student will give. In other words, sometimes it is determined by traditional methods and
sometimes by using such technological tools, at least by doing it visually or by using old
statistics. Ready. Data usage is the same as using data.

and O4 coded teacher emphasised the importance of project-based teaching as;
I think it should be applied, for one thing, very little place is given in mathematics. It can be a
separate elective course. In other words, | think it would be more beneficial if it was given as a
lesson rather than in a course, that is, it could be done in a project style.

Finally, O7 coded teacher is expressed an opinion as;
In my opinion, statistics education should be given more practically in all education levels and
programs based on concrete data and case studies. | think that information that is not associated
with daily life is not permanent and effective.
The teachers were then asked a question about whether Probability is a subfield of statistics.

Table 4. “Is probability a subfield of statistics?”” answers the question.

Frequency Participant Code
Subfield 8 01, 02, 03, 04, 05, 06, 07, L2
Not subfield 3 L1, L3, L4

The views of eleven mathematics teachers reflect a generally accepted understanding of the

complexity and interdependence between probability and statistics. While these views state that
probability is a part of the field of statistics, they also suggest that these two disciplines have a close
relationship. It is emphasized that both fields are used together to solve real-world problems. However,
there are disagreements among the participants as to whether probability is only a subcomponent of
statistics, or whether these two disciplines should be considered separately. While some opinions
suggest that probability and statistics should be handled separately (O3, L3, L4), others argue that these
two disciplines complement each other. It can be thought that these differences stem from individual

experiences, pedagogical approaches, and general perspectives. The complexity of the relationship
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between probability and statistics and the ability of these two fields to collaborate are evaluated by the
participants from various perspectives. L4 commented on this subject.
Probability. They are interconnected fields, but I think they can be taught separately at first and
then combined.
02 coded teacher expressed the following opinion;
I mean, since we look at statistics as probability, | think that it is a sub-field. | mean, it is like a
part of statistics.
The findings related to the opinions of the teachers about the level at which a possible statistics
course should be implemented by the Ministry of National Education are given in Table 5.

Table 5. “At what level should a possible statistics course begin?”” Answers to the question:

Frequency  Participant Code

It should start from primary school 1 L3

Starting from middle school 5 01,02,03,04, L4
Starting from high school 2 L1, L2, 06, O7
There is no need for a separate course. 1 05,

The question of which school level the statistics course should be given points to different
perspectives. The answers examined show varying perspectives on which levels of statistics topics
should be presented in more meaningful ways. According to the view shared by most of the participants
(7 participants), statistical concepts should be studied more comprehensively at secondary or high school
levels, where abstract thinking can develop. These views suggest that to be able to understand these
topics, students should have already grasped some basic mathematical concepts. There is also a belief
that it is more accessible to introduce the basic principles of statistics at primary or pre-school levels.
From this perspective, introducing children to these topics from an early age can contribute to a better
understanding of more complex issues in the future. There are varying approaches to the complexity of
the content of the statistics course and the level of education among different perspectives. According
to one view (L3), these subjects should be taught at primary school level and included in general
mathematics education. However, there is a consensus among the answers that while determining the
education level of statistics courses, factors such as the education level and abstract thinking abilities of
students should be taken into consideration, as well as complexity. Overall, there are marked differences
in opinion on this basis.L3 on this subject;

Especially when we look at our students. In other words, I think that it should be started in the

fourth grade of primary school, at least in the fourth grade. Because people who meet statistics

at an early age can behave more realistically in terms of determining their careers. Otherwise,
statistics made in high school years and there are definitely benefits. Since the past life of the
child cannot be changed, it is of course great in shaping the future life of the child, but at least
in order to benefit from it, I think it should be started from primary school.

On the other hand, O2;
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In other words, | think that statistics education as a separate course should be included in the
lives of children starting from primary school and even pre-school. But for it to be taught as a
separate course, it is given at slightly larger grade levels, that is, within the mathematics course
in primary school, but I think that it should be taught as a separate course in secondary school,
at least from the fifth grade.
He stated that statistics should be taught to students starting from Kindergarten, but it should be at least
secondary school level as a course.
And L2 is,
So it can be at least 10th Grade. It should be given at least in the 10th grade, but as | said in
mathematics, 1-2 times in every fifth or seventh. This should be shown to children little by little,
then it can be considered as a separate lesson.
4.2. Findings on teachers' beliefs and attitudes about statistics education
In the interview form, some questions were included to see the beliefs and attitudes of teachers
about statistics education. First, the participants were asked, “What is statistics? What does it mean to
you?” questions were asked. The findings regarding the teachers' views on the subject are given in
Table 6.

Table 6. “What is statistics? What does it mean to you?” results in the answers to the question.

Frequency Participant Code

Interpreting the data 6 01, 03, 06, L2, L3, L4

Is to see the future 6 01,02,04, 05, L2

It is a science 6 04, 05,06, 07, L2, L3, L4
It doesn't mean anything 3 L1, L3, L4

When the answers given by the teachers were examined, it was seen that they discussed statistics
from different perspectives with concepts such as data, interpretation, estimation, profit, comparison,
and probability. The common points of the definitions made were that statistics is the process of making
meaning through the collection and interpretation of data and is often used to make predictions for the
future or to understand events in the past. In some answers, it was emphasized that statistics is accepted
as a science and that it works with mathematical methods. In addition, it can be said that the view that
statistics is a part of daily life and helps in decision-making processes was expressed in common. In the
answers given to the question of what is statistics, it can be said that instead of defining statistics in a
narrow sense, such as tables, graphs, and numbers, teachers tried to define it from a broader framework.
When asked what statistics means to them, six participants started to explain by stating that they see
statistics as a branch of science. Contrary to expectations, three participants, who are high school
teachers, tried to make a definition, although they stated that statistics did not mean anything to them,
and they used the concepts of interpretation and profit in their definitions. For example, L4 coded

participants.
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Statistics. So it doesn't mean much to me, but you know, it is used as a science to compare
general situations. | think it is a science used to compare some situations, that is, to interpret
data.

It can be said that the attitudes of high school teachers towards statistics stem from the exam-
oriented education system. Because in the university entrance exam, probability calculations are at the
forefront. It is thought that probability and statistics courses given in mathematics teaching
undergraduate programs are one of the courses that teacher candidates generally have difficulty with,
and this situation has a negative effect on teachers' beliefs and attitudes towards statistics.

The findings of the teachers' views on what (how) statisticians do their job are given in Table 7.
Table 7. Results of the answers to the question "What do statisticians do (How do they do)?".

Frequency Participant Code

Examines data 6 02,04, L1, L2,L3, L4
Analyzes data 02,03,04,06,07,L1,L2,L3
Supports institutions L1, L2, L3

Collects data 01, 02,083, 04, 05, L3
Interprets data 01, 02, 03, 06, O7
Helps shape the future 01, 02,04, 05, 07, L1, L2

I don't know 1 L4
Accordingly, we can think that teachers generally consider statisticians to be field experts who

~N U1 O W o

attempt to predict future events by using data collection, analysis, and interpretation processes, making
sense of the results, and contributing to decision-making processes. From this point of view, we can say
that teachers have a belief that statisticians shape the future. For example, O2 coded teacher answered
this question;
This collects the data | just mentioned and displays that data in different fields with different
display methods. He establishes relationships between them, analyzes them, makes predictions,
and makes inferences for the future. We can say that he is the executor of all of them. It actually
does the process of executing all of them.
In addition, the L2-coded teacher answered this question;
Statisticians give us an idea of how often this might happen in the future by recording the
transcripts of certain events, past and present, and the frequency with which they occur. Or
states or institutions, holdings, and companies. If anyone is interested now, it's about the future.
to possible situations. | can also say employees who give ideas to them.
replied as..
Afterwards, the teachers were asked whether they considered themselves competent in statistics.

Table 8. “Do you consider yourself sufficient in statistics education?”” answers the question.

Frequency Participant Code

| see enough 3 O7,L2,L3

| see enough at the level | teach 3 04, 06, L1,
| don't see enough 2 05, L4

I am not sure 2 01, 03~

i need education 1 02,
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When the answers were examined, it was seen that there were various approaches to beliefs and
attitudes towards statistics courses. Some of the participants emphasized that they needed more learning
and development in the field of statistics. Some participants emphasized that they were sufficient in
teaching only the statistical gains given at the school levels they worked at (middle school, high school),
but that they could have difficulties when it came to higher levels. L4-coded teacher on this subject:
I don't see it enough.
gave the answer. In addition, the L1-coded teacher answered this question;
Since it is the subject of probability, there are only variance probability, statistics and certain
subjects at the high school level. The most basic subjects are more than that for our teachers
at the university level only, we do not give them in high school. It's more advanced in that
regard in its current state. Of course, | consider myself sufficient.

In addition, the O2-coded teacher answered this question;

Do I see it as enough, that is, since we have always focused on formulas and calculations since

the years we started teaching, | think there should be more as a requirement of the curriculum.

In other words, we can be trained in the prediction interpretation part to make these inferences,

I think teachers, so | can get extra training on this for myself.
replied as.

4.3. Findings Related to Statistics Content Knowledge of Mathematics Teachers

In the interview form, some questions about basic concepts, which were thought to be very
important in statistics education, were included in order to assess the teachers' knowledge of the field of
statistics. First, the participants were asked what the universe and sample were, and after their answers
were given, they were asked to provide information about how the sample would be selected. According
to the answers given, the teachers' knowledge of the subject is shown in Table 9.

Table 9. “What is the Universe and Sample?”” answers to the question.

Frequency  Participant Code
True 9 01, 04, 03, 07, 02, 05, L1, 06, L2
False 2 L4, L3

As a result of the evaluation of the answers given in Table 9, it was determined that the

participant's knowledge of the concepts of universe and sample was incomplete. The participants'
answers generally only went as far as the fact that the universe is large and the sample is a smaller
subgroup. In general, the participants stated that the sample should have the power to represent the
universe. Two participants misunderstood these concepts. When asked how the sample should be
selected, only a few of the participants stated that they did not know; the rest stated that they were not
sure and only knew that random selection could be made. O4 coded teacher about the universe and
sample;

The universe is the largest set we are curious about, and the sample is a part of the universe.

The homogeneous piece we try to take from the universe.
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Teacher coded L3;
The universe, of course. The universe is where we live. When we look at it as communities, it is
not just the world. So it existed in an eternity. Within systems. | think this should be appreciated.
We shouldn't just look at the world. There is a system. We actually call this system a universe.
The sample is small dots in this universe. Actually, think of it this way. Imagine an ocean, for a
grain of sand in an ocean, if the ocean is the universe, a grain of sand is a sample. It is a part
of it, it is born out of it.

Teacher coded O2;
The universe is the largest set that contains all of the possible situations and everything that can
happen, and a smaller group that we will choose from the sample universe that we think can
best represent the universe in their samples. And how? We can choose, we choose. So we need
to choose it in a way that represents it in the best way possible. Different methods can be used
for this.
Afterwards, teachers were asked about their knowledge of central tendency and distribution

measures.

Table 10. “What are the measures of Central Tendency and Distribution? Can you give a brief

description?" answers to the question.

Measures of Central Tendency Measures of Central Distribution
Frequency Participant Code Frequency Participant Code
True 10 L4, 01, 04, 03, 07, True 7 L4, 04, 03, 07,
02, 05,06, L1, L2 05, L1, L2
False 1 L3 False 4 L3, 01, 02, 06,

When the answers are examined, it is evident that there is a general understanding of central
tendency and distribution measures, but there are differences in the details. Among the answers, there
are similar thoughts regarding what the measures of central tendency are. Responses containing
measures such as the arithmetic mean, median, and mode were expressed as measures of central
tendency, which are commonly encountered. The geometric mean was also suggested by some
participants. There is a similar framework for measures of dispersion. Responses containing measures
such as the standard deviation and variance were seen. Additionally, dispersion measures such as
openness, quarterly gap, and coefficient of variation were also specified. Although the level of
remembering these measures and conceptual understandings varied in the answers, the participants put
forward general ideas instead of providing an explanation about the meanings of the measures.

03 in this regard,;

Central tendency arithmetic, mean, median, mode. Measures of distribution were standard

deviation and what was it? There was also clarity.

L1 in this regard;
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Central tendency and distribution central distribution. central tendency. Arithmetic mean. Mode
median. Measures of central distribution are variance, standard deviation, range, span, and
quartile range.

Finally, “What comes to your mind when you say normal distribution?”” question was posed.

Table 11. “What comes to mind when you say normal distribution?” answers to the question.

Frequency Participant Code

| don't know 6 L4, 01, 03, L1, L2, L3
Equal means 2 02, 04
Bell curve - Gaussian 3 07, 05, 06

When the answers given by the participants were examined, it was seen that there were similar
and different understandings about some basic aspects of the concept of normal distribution. Some
participants (O7, O5, O6) stated that the normal distribution is a general statistical term that refers to a
certain shape or a bell-like curve and that it is also known as the Gaussian distribution. Some participants
(02, 0O4) emphasized a feature of the normal distribution and stated that the arithmetic mean, median,
and mode are equal. Unexpectedly, not all of the high school teachers were able to provide information
about the normal distribution.

02 on this subject;
Normal distribution, that is, the arithmetic mean and standard deviation are equal to each other.
Distributions. Mean mode median. Yes, yes.

He replied as L3 is on this subject;
Normal distribution is standard in my opinion. So is it normal now? When we look at the
meaning of the word, it may appear socially as well. It's a normal situation. When we say a

normal understanding, your standards. I think it's a situation.

5. DISCUSSION AND CONCLUSION

In teaching statistics, the beliefs and attitudes of teachers towards statistics and statistics
teaching are of great importance, as beliefs influence people's behavior (Estrada et al., 2011). The aim
of this study was to determine the attitudes and beliefs of mathematics teachers regarding statistics and
statistics teaching.

When teachers were asked to talk about statistics, their initial reaction was negative due to their
past experience. As stated in the study of Begg and Edwards (1999), this situation is caused by the
continuation of teachers' beliefs from their undergraduate education. Furthermore, the belief in using
statistics to direct the future and/or make accurate predictions about the future has emerged among
teachers.

In the interviews with the teachers, it was agreed that statistics education can help students make
better decisions in their daily lives and improve their analytical thinking skills. Additionally, it was
generally accepted that statistics education will enable students to understand, interpret, and think

statistically about data. Different approaches were proposed according to the teachers' views on how
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statistics education should be applied. The first approach is Applied Statistics Education. This approach
is proposed as a method supported by practical examples that will enable students to understand
statistical concepts and skills with examples from daily life. It was also stated that students could better
understand the abstract concepts of statistics if the practices were age-appropriate, supported by using
technology, and supported by field studies. The second approach is the Spiral Learning Approach. In
this approach, statistics education can be organized as a repetitive spiral learning starting from the basic
level and progressing to more advanced levels. It was suggested to the students that more permanent
learning could be achieved by repeating the same subjects in different periods, increasing the dose each
time. In both approaches, teachers emphasized that statistics education should not remain solely at the
theoretical level and that theoretical knowledge should be combined with practical applications.

It is possible to say that probability and statistics are subjects that appear to be different fields
but are closely related. From a theoretical point of view, it is not wrong to say that probability is the
basis of statistics. This view was also shared by secondary school teachers. However, high school
teachers do not agree. While high school teachers included the acquisitions for probability in the
mathematics program, they excluded the acquisitions for statistics in a sense. In exam-oriented education
systems, teachers and learners naturally expect the subjects they teach and learn to be tested in the exam.
It is thought that the fact that statistics subjects have fewer questions compared to probability and other
mathematics subjects may have caused this belief. Another reason for this situation may be related to
the teachers' level of statistical content knowledge.

Teachers may not be familiar with basic statistical concepts such as universe, sample, measures
of central tendency, and normal distribution. These concepts form the basis of statistical analysis and
may require more training and awareness for teachers to better understand this area. Pfannkuch (2008)
stated that teaching statistics is different from teaching mathematics and that statistics is an independent
cognitive method. He also emphasized that when teachers do not have sufficient content knowledge, the
statistical thinking skills that we expect their students to develop cannot develop sufficiently. Pierce and
Chick (2011) stated that teachers' thinking that statistics consist only of data collection and analysis
means that they can only teach this subject to their students, and this will ignore a broader understanding
of statistics. In this context, teachers also stated that they mostly lacked knowledge in the interviews. In
general, teachers seem willing to learn more about statistics and receive training, which is considered a
positive situation. The literature on statistics education points to concerns about teachers' readiness to
teach statistics (Greer & Ritson, 1994), which is linked to their lack of statistical content knowledge. It
is understood that some of the teachers do not see the lack of statistical knowledge as a problem in terms
of their teaching. For example, although the teachers did not respond to the question about central
tendency and distribution measures at the level expected from them, they stated that the lack of
interpreting what they told was caused by the students and/or the system.

Consequently, it is essential to take into account both student and teacher needs when designing

a statistics education program. Professional training on the fundamentals of statistics and their teaching
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should be organized for teachers. This way, teachers will be able to enhance their student's ability to

think statistically and make more informed and accurate decisions.
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GENISLETILMIS TURKCE OZET

MATEMATIK OGRETMENLERININ iSTATISTiK OGRETIMINE iLiSKiN iNANC VE
TUTUMLARININ INCELENMESI

GIRIS

Her bilim dali kendi problemlerine ve bu problemlerin ¢éziimii i¢in kendi yontemlerine sahiptir.
Bu 6zellikleri bilim dallarmi ayri bir disiplin yapar. Istatistikte birgok teknikten olusan ayr1 bir disiplin
ve bilimdir. Istatistigin gelisimine dnemli katkis1 olan bilim insanlarindan biri olan Ingiliz Sir Francis
Galton (1822-1911) istatistigin énemi ile ilgili olarak diisiincelerini “Uzerinde yazacak biiyiik bir konum
var: Istatistik; ancak, anlatimimin, titizlikten 6diin vermeden, hicbir yoniinii eksik birakmadan, kolayca
anlasilacak bigimde sunmakta yetersiz kalacagini hissediyorum” bigiminde ifade etmistir. Istatistigin
gliniimiizde, verilerin toplanmasi, analizi ve yorumlanmasiyla gelecege 1sik tutmakta oldugu ve
toplumun farkli kesimlerinden gelen verilerin analiz edilmesinde, gelecege yonelik alinacak kararlarin
belirlenmesinde ve mevcut durumlarin degerlendirilmesinde 6nemli ve kritik bir rol oynamakta oldugu
diisiiniilmektedir. Ancak istatistik kolaylikla bir aldatama araci olarak kullanilma potansiyeline sahiptir.
Huff (1993), kotiiye kullanilan istatistiklerin bircok gercegi oldugundan farkli hale getirebilecegini ve
iyl makyajlanmus bir istatistigin Hitler’in biiyilik yalaninda daha etkili oldugunu belirtmistir. Ayrica bu
istatistiklerin toplumu hem yanlig yone gotiirdiigiini hem de bunu ortaya atanlari kimsenin
suclayamayacagini vurgulamistir.

Istatistigin, sadece bir akademik alan olmanin Stesinde, giinliik hayatta karsilasilan durumlarin
analizinde ve karar verme siireclerinde vatandaglara rehberlik edebilecegi diisiiniildiigiinde, istatistigin
ogretimi de cok dnemli bir noktaya tasinmus olur. Hebrert G. Wells’in “Istatistiksel diisiince, giin gelecek
tipki okuryazar olmak gibi iyi yurttas olmanin en gerekli 6gelerinden olacaktir” seklindeki ifadesi
istatistik egitiminin 6nemini 6zetleyen bir ifadedir (Huff, 1993).

Bu Dbaglamda, istatistik egitiminin ¢ocuklar igin Onemli yararlart gdz Oniinde
bulunduruldugunda, onlara erken yaslardan itibaren temel istatistik kavramlarini 6gretilmesinin, onlarin
biligsel diisiinme ve karar verme kabiliyetlerini gelistirmelerine yardimci olacag diisiiniilmektedir.

Tanilli (2012), yetistirme ve 6gretme isinin birbirinden farkli ve kimi zaman bagimsiz etkinlikler
oldugunu ve her ikisinin ayni zamanda yapilmamasi ve tek bir kisiye birakilmamasi gerektigini
belirtmistir. Ayrica, Anne ve Baba bilgili de olsalar, ¢cocuklarimi okutup 6gretmekte, onlar1 yetistirmekte
yeterli olmadiklarini ¢linkii fazla sabirsiz, sinirli ve tutkulu olabileceklerini vurgulamistir. Buna karsilik,
bir 6gretmenin, ne bir baba ne de bir ikinci anne olmadigini, roliinlin sevmek ya da kendini sevdirmek
degil bir seyleri 6gretmek oldugunu belirtmistir. Bu durumda ¢ocuklarin yagsamlarina 6nemli katkilari
oldugu diisiiniilen istatistigin Ogretilmesinde, 0gretmenin istatistik ve Ogretimine yonelik inang ve
tutumlar1 énemlidir. Inanglar, istatistik dersleri veren 6gretmenlerin davranislarm etkiler (Estrada vd.,

2011). Ogretmenin istatistik &gretimi yaparken, Ogrencilerin merkezi egilim &lgii birimlerinin
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matematik becerilerinde ustalasmalarmin o6nemli olup olmadigi, istatistiklerin ger¢ek diinya
durumlariyla iligkili olup olmadig1 ve teknolojinin 6grencilerin 6grenmesine yardimei olup olmayacagi
ile ilgilenir. Ogrencilerin uygun araglar1 segmelerine izin vermek ©6nemlidir. Ogrencilerin ve
Ogretmenlerin matematik egitimine iliskin gorilislerinin incelenmesi uzun ve ayrintili bir ge¢mise
sahiptir. Ancak istatistik egitimi s6z konusu oldugunda ve ozellikle Ogretmenlerin inanglarina
odaklanildiginda ¢alisma sayis1 yok denecek kadar azdir (Pierce ve Chick, 2011).

Estrada ve Batanero (2008) tarafindan vurgulanan simif disindaki istatistiklerle iliskiler ise,
Ogretmenlerin inanglarindan etkilendigini gostermektedir. Bu baglamda, Ogretmenlerin istatistik
ogretimine yonelik inanglariin incelenmesinin 6nemli oldugu disiiniilmektedir. Tiirkiye’de yapilmis
onceki caligmalar, bu caligmanin aksine genellikle 6gretmen adaylarmin istatistige veya aldiklar
istatistik dersine olan tutumlari ile ilgidir. Bu c¢aligmada, matematik O6gretmenlerinin istatistik ve
istatistik 6gretimi hakkindaki inang¢lariin incelenmesi amaglanmustir.

YONTEM

Bu caligma, egitim ortamlarinda yaygin olarak kullanilan temel nitel arastirma ydntemlerini
kullanmaktadir. Calismada nitel arastirma desenlerinden olgubilim deseni kullanilmigtir. Bu ¢alismada
da matematik Ogretmenlerinin istatistik ve istatistik egitimine yonelik inan¢ ve tutumlarinin
derinlemesine incelenmesi amaglanmuisgtir.

Calisma Grubu

Bu calisma i¢in, amagli 6rnekleme yontemi kullanilarak milli egitim bakanliginda caligan 11
matematik 0gretmeni secildi. Katilimcilarin ¢alismada yer almasi i¢in Egitim Fakiiltesi Matematik
boliimlerinden mezun olmalari, Istatistik dersi almis olmalar1 ve calismaya goniillii olmalari
gerekmektedir. 7’si ortaokul ve 4’1 lise diizeyinde olmak iizere toplam 11 dgretmen goniillii olarak
caligmaya katilmigtir. Caligmaya katilan 6gretmenler Milli Egitim Bakanligi biinyesinde c¢alisan
matematik O6gretmenleridir. Katilimeilarin 5’1 erkek, 6’s1 kadin ve yaslari 30 ile 40 arasinda
degismektedir.

Veri Toplama Araci

Veri toplama araci olarak, yar1 yapilandirilmig goriisme formu kullanilmigtir. Bu form, konuyla
ilgili literatiir taramasi yapilarak belirlenmis ve 6gretmenlerin istatistik egitimi ile ilgili inang ve
tutumlar arasindaki iliskiler lizerine odaklanmistir. 15 sorudan olusan taslak form pilot ¢caligma ve
uzman iki Ogretim iiyesinin goriisleri dogrultusunda bazi sorular c¢ikarilarak 11 sorudan olusan
matematik 6gretmenlerinin istatistik ve istatistik egitimi konusundaki inan¢ ve tutumlarina yonelik nihai
gorlisme formu elde edilmistir. Pilot ¢caligma, bu ¢calismanin katilimeilart olmayan ikisi ortaokul ve ikisi
lise diizeyinde olan dort matematik 6gretmeni ile yapilmstir.

Veri Toplama Siireci

Calismanin verileri Subat 2023 tarihinde toplanmistir. Veri toplama siirecinde, matematik

Ogretmenleri arastirmanin amaci hakkinda bilgilendirilmis ve birgok 6gretmen calismanin istatistik ile

ilgisinden dolay1 katilmayr reddetmistir. Katilmaya goniilli olanlarla goriismeler yapilmustir.
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Goriigsmelerin ses kayitlarinin kullanilmasi, goriisme siiresini kisaltarak ve Ogretmen adaylarimin
cevaplarini eksiksiz bir sekilde kaydetmeye yardimci olmasi amaciyla tercih edilmis ve tiim katilimcilar
ses kayd1 yapilmasini kabul etmistir. Goriismeler, katilimcilarin kendilerini rahat hissedecekleri uygun
ortamlarda birebir sekilde gerceklestirilmistir, boylece onlarin konforu ve giivenligi géz Oniinde
bulundurulmustur.
Verilerin Analizi

Oncelikle kaydedilen goriismelerin ¢dziimlemesi yapilmustir. Calismanin  giivenirligini
saglamak amaciyla, veriler iki ayr1 kisi tarafindan, biri aragtirmaci digeri ise nitel veri analizi konusunda
deneyimli bir 6gretim {iyesi olmak iizere, analizler yapilmigtir. Veri analizi i¢in "kesme ve siniflandirma
(cutting and sorting)" teknigi kullanilmistir (Lincoln ve Guba, 1985).

BULGULAR

Aragtirmaya katilmaya goniilli olan &gretmenlerin istatistik ile ilgili inanglarinin ve
tutumlarinin yapilan goriismelerin baslangicinda ilk ifade ve tepkilerine gore olumsuz oldugu
gbzlemlenmistir.

Ogretmenlerin istatistik egitimi hakkindaki goriisleriyle ilgili bulgular

Ogretmenlerin istatistik egitimi hakkindaki goriislerini ozetleyecek olursak su sekilde
sunabiliriz:

Istatistik egitimi gerekliligi konusunda gretmenlerin genel bir mutabakati vardir. Istatistik
egitiminin, sorgulayan bireyler yetistirmek ve verileri yorumlamak i¢in gerekliligi vurgulanmistir.
Istatistik egitiminin hangi diizeyde olmasi1 gerektigi konusunda dgretmenler, temel diizeyden baslayarak
ilerlemesi gerektigi ve seviyeye uygun bir sekilde sunulmasi gerektigini savunmaktadir. Temel
kavramlarin 6grencilere anlatilmasi ve istatistiksel diisiinme becerilerinin kazandirilmasi onerilmistir.
Istatistik egitiminde kullanilmasi gereken yontem konusunda dgretmenler arasinda farkli goriisler
bulunmaktadir. Genel olarak uygulamali ve 6rnek olaylara dayali bir yaklasim onerilmistir, ancak bazi
katilimcilar geleneksel yontemleri ve teorik bilgiyi vurgulamigtir.

Olasilik ve istatistik arasindaki iliski konusunda 6gretmenler arasinda farkli goriisler vardir.
Bazilar1 bu iki disiplinin ayr1 ayr1 ele alinmasi gerektigini savunurken, digerleri bu iki disiplinin birbirini
tamamladigimni diistinmektedir.

Istatistik ve olasilik derslerinin hangi 6grenim diizeylerinde verilmesi gerektigi konusunda farkl
bakis acilar1 bulunmaktadir. Bir grup 6gretmen, bu konularmn ilkokul veya okul oncesi seviyelerde
tanitilmasi gerektigini savunurken, digerleri bu derslerin ortaokul veya lise diizeylerinde daha kapsamli
bir sekilde islenmesini 6nermektedir.

Genel olarak, 6gretmenler arasinda istatistik egitimi ile ilgili farkli perspektifler ve goriisler
bulunmaktadir. Bu farkliliklar, 6grenci diizeyi, 6grenim diizeyi, 6gretim yaklasimi ve deneyim gibi
faktorlere dayanmaktadir.

Ogretmenlerin istatistik egitimi konusunda inan¢ ve tutumlariyla ilgili bulgular

200



Ogretmenlerin istatistik egitimi, inanglar1 ve tutumlar1 hakkinda elde edilen bilgileri 6zetleyecek

olursak su sekilde sunabiliriz:

Istatistik hakkinda;

Istatistik, verilerin toplanmasi ve yorumlanmasi yoluyla anlam ¢ikarma siireci olarak gériiliiyor.
Genellikle gelecege yonelik tahminler yapmak veya gecmisteki olaylar1 anlamak i¢in kullaniliyor.
Istatistik, matematiksel metotlarla calisan bir bilim dali olarak kabul ediliyor.

Istatistikgiler hakkinda;

Giinliik hayatin bir parcasi olarak kabul ediliyor ve karar verme siireglerinde yardimci oluyor.
Istatistik¢iler, veri toplama, analiz etme ve yorumlama siireclerini kullanarak gelecekteki olaylari tahmin
etmeye ¢alisan uzmanlar olarak goriiliiyor.

Istatistikciler sonuglar1 anlamlandirma ve karar verme siireclerine katki sagliyorlar.

Kendi yeterlilikleri hakkinda;

Baz1 Ogretmenler, istatistik alaninda daha fazla 6grenmeye ihtiyag duyduklarini ve gelismeleri
gerektigini vurguluyorlar.

Bazilari, calistiklar1 okul seviyelerinde (ortaokul, lise) verilen istatistik derslerini 6gretmekte yeterli
olduklarini, ancak daha {ist seviyelerde zorlanabileceklerini ifade ediyorlar.

Genel olarak, 6gretmenler istatistigi veri analizi ve tahmin yapma yetenegi olarak goriiyorlar.
Ancak bazilari, istatistik egitimlerinin yetersiz oldugunu diisiinerek daha fazla 6grenme ve gelisme
ihtiyaci oldugunu belirtiyorlar. Ayrica, ozellikle Ust diizey istatistik konularinda 6gretmenlerin
kendilerini yetersiz hissettigi goriiliiyor. Bu durum, 6gretmenlerin istatistik 6gretimi konusundaki inang
ve tutumlarini etkileyebilir.

Matematik Ogretmenlerinin istatistik Alan Bilgisi ile Tlgili Bulgular

Ogretmenlerin temel istatistik kavramlarma yonelik bilgi diizeylerinin eksik oldugu
goriilmektedir. Evren ve Orneklemin tanimi konusunda genel bir anlayisin oldugu, ancak detaylar
konusunda eksiklikler bulundugu goriilmiistiir. Ayrica, orneklemin nasil segilecegi konusunda da
katilimeilarin yetersiz bilgi sahibi oldugu anlagiimaktadir.

Merkezi egilim ve dagilim Olgiileri konusunda ise katilimcilarin genel bir anlayisa sahip
olduklar1 ancak ayrintilarda farkliliklar oldugu gozlemlenmistir. Merkezi egilim o6lgiileri olarak
aritmetik ortalama, medyan ve mod gibi 6l¢iileri igeren cevaplar sikca karsilagilan yanitlar arasindadir.
Dagilim dlgiileri konusunda da benzer bir durum s6z konusudur. Standart sapma ve varyans gibi 6lgiileri
iceren yanitlar yaygin olarak verilmistir.

Normal dagilim konusunda ise katilimcilar arasinda farkli anlayislar bulunmaktadir. Bu
dagilimin genel bir istatistiksel terim oldugu, belirli bir sekil veya ¢ana benzeyen bir egriyi ifade ettigi
ve Gauss dagilimi olarak da bilindigi gibi farkli agiklamalar yapilmistir. Baz1 katilimcilar ise normal
dagilimin, aritmetik ortalama, medyan ve mod'un esit oldugu bir 6zellik oldugunu vurgulamislardir.
Sonug olarak, 6gretmenlerin istatistik alanindaki temel kavramlara ve terimlere yonelik bilgi diizeyleri

eksik oldugu i¢in bu konularda daha fazla egitim ve bilgiye ihtiyaglar1 oldugu goriilmektedir. Bu

201



eksiklikler 6grencilere dogru ve etkili bir istatistik egitimi verme konusunda zorluklara neden olabilir.
Bu nedenle 6gretmenlerin istatistik egitimlerinin gliclendirilmesi ve bu konuda daha fazla destek
almalar1 6nemlidir.

SONUCLAR

[statistiin 6gretilmesinde, Ogretmenin istatistik ve istatistik dgretimine yonelik inang ve
tutumlar1 6nemli bir yere sahiptir ¢iinkii inanglar, insanlarin davramislarim etkiler (Estrada, Batanero ve
Lancaster, 2011). Bu ¢aligmada da, matematik 6gretmenlerinin istatistik ve istatistik 6gretimi ile ilgili
tutum ve inang¢larini belirlemek amaglanmugtir.

Ogretmenlere istatistik hakkinda konusmak istendigi sdylendiginde verdikleri ilk tepki gegmis
tecriibelerinden kaynakli olumsuzdu. Bu durumun Begg ve Edwards (1999)’1n calismasinda belirtildigi
gibi  Ogretmenlerin lisans egitimi aldiklari donemdeki inanglarinin devam etmesinden
kaynaklanmaktadir. Ayrica 6gretmenlerin genelinde istatistik hakkinda gelecege yon verme ve/veya
gelecege yonelik dogru tahminler yapabilme inanist kendini gostermistir.

Ogretmenlerle yapilan goriismelerde istatistik egitiminin, dgrencilerin giinliik yasamlarinda
daha iyi kararlar vermelerine yardimei olabilecegi ve analitik diisiinme becerilerini gelistirebilecegi
konusunda fikir birligine varildigi goriilmiistiir. Ayrica, istatistik egitiminin, &grencilerin verileri
anlamalarini, yorumlamalarini ve istatistiksel olarak diisiinmelerini saglayacagi genel bir goriis olarak
ortaya cikmustir. Ogretmenlerin istatistik egitiminin hangi yontemlerle uygulanmasi gerektigi
konusundaki goriislerine gore ortaya ¢ikan farkli yaklasimlar goriilmiistiir. Bunlardan ilki Uygulamali
istatistik egitimidir. Bu yaklasim, Ogrencilerin istatistiksel kavramlar1 ve becerileri giinliik hayattan
orneklerle anlamalarini saglayacak uygulamali 6rneklerle desteklenen bir yontem Onerilmistir. Bu
sayede Ogrencilerin, istatistigin soyut kavramlarmi daha iyi anlayabilecegi belirtilmistir. Burada,
uygulamalarin yasa uygun olmasi, teknoloji kullanarak desteklenmesi ve saha c¢alismalariyla
desteklenmesi 6zellikle vurgulanmaktadir. ikinci yaklasim sarmal grenme yaklasimdir. Bu yaklasimda
da, istatistik egitimi, temel diizeyden baglayarak daha ileri seviyelere dogru giderek tekrarlayan bir
sarmal d6grenme seklinde diizenlenebilir. Ogrencilere farkli zaman dilimlerinde ayn1 konularin dozu
arttirilarak tekrarlanmasi yoluyla daha kalic1 dgrenmenin saglanabilecegi belirtilmistir. Ogretmenler her
iki yaklasimda da Istatistik egitiminin teorik seviyede kalmamas: gerektigini, teorik bilginin mutlaka
pratik uygulamalarla birlestirilmesinin gerektigini vurgulanmistir.

Olasilik ve istatistik, farkli alanlar1 temsil ediyor gibi goriilen ancak birbirleriyle siki bir iliski
icinde olan konular olduklarin1 sdylemek miimkiindiir. Kuramsal olarak bakildiginda olasiligin,
istatistigin temeli oldugunu sdylemek yanlis olmaz. Ortaokul 6gretmenlerinde de bu goriis 6n plana
cikmistir. Ancak lise Ogretmenleri aynmi diisiincede degillerdir. Lise Ogretmenleri, matematik
programinda olasiliga yonelik kazanimlar1 sahiplenirken, istatistige yonelik kazanimlarn bir anlamda
dislamiglardir. Sinav odakli egitim sistemlerinde dogal olarak 6gretenler ve 6grenenler, 6grettikleri ve
ogrendikleri konularin smavda bir karsihigi olmasini beklerler. Istatistik konularmnin siava olasiliga ve

diger matematik konularma goére daha az soru malzemesi olmasinin bdyle bir inanisa neden olmus
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olabilecegi diisiiniilmektedir. Ortaya ¢ikan bu durumun bir diger nedeni de 6gretmenlerin istatistik alan
bilgisi diizeyleriyle de ilgili olabilir.

Ogretmenler, evren, drneklem, merkezi egilim dlgiileri ve normal dagilim gibi temel istatistik
kavramlar1 yeterince hatirlayamamaktadirlar (veya bilinmemektedirler). Bu kavramlar, istatistiksel
analizlerin temelini olusturmaktadir ve bu alanin daha iyi anlagilmasi i¢in Oncelikle 6gretmenlere
yonelik daha fazla egitim ve farkindalik gerektirebilir. Pfannkuch ve Wild (2008), istatistik 6gretmenin
matematik Ogretmekten farkli oldugunu ve istatistigin bagimsiz bir bilissel yontemi oldugunu
belirtmistir. Ayrica 6gretmenlerin yeterli alan bilgisine sahip olmadiklarinda, 6grencilerinde olugmasini
bekledigimiz istatistiksel diislinme becerisinin yeterince gelisemeyecegini vurgulamistir. Pierce ve
Chick (2011) Ogretmenlerin istatistigi sadece veri toplama ve analizinden ibaret oldugunu
diisiinmelerinin, 6grencilerine sadece bu konuyu 6gretebilecekleri anlamina geldigini ve bunun da daha
genis bir istatistik anlayisin1 géz ardi edecegini belirtmislerdir. Bu baglamda, 6gretmenler de yapilan
gorlismelerde cogunlukla bilgi eksikligine sahip olduklarin1 dile getirmislerdir. Genel olarak
Ogretmenlerin istatistikle ilgili daha fazla bilgi edinmeye ve egitim almaya istekli goriinmektedir ve
olumlu bir durum olarak degerlendirilmektedir. Istatistik egitimi ile ilgili literatiir, dgretmenlerin
istatistik 6gretmeye hazir olmalarina iliskin endigelere isaret etmektedir (Greer & Ritson, 1994) ve bu
da onlarin istatistik alan bilgisi eksikligiyle baglantilidir. Ogretmenlerin bazilari istatistik bilgisinin
eksikligini dgretimleri acisindan bir sorun olarak gérmedikleri anlagilmaktadir. Ornegin merkezi egilim
ve dagilim olgiileri ile ilgili soruya 6gretmenler kendilerinden beklenen diizeyde geri doniis yapmamis
olsalar da bunlar1 anlattiklari1 yorumlama konusunda eksikligin 6grencilerden ve/veya sistemden
kaynaklandigini belirtmislerdir.

Sonug olarak, istatistik egitimini gelistirirken O6grenci gereksinimlerini ve Ogretmenlerin
ihtiyaglarmi gz 6niinde bulundurmak kritik bir dneme sahiptir. Ogretmenlere yonelik istatistikle ilgili
temel kavramlar ve bunlarin 6gretimleri konusunda profesyonel egitimler diizenlenmelidir. Bu sayede
Ogretmenler, 6grencilerinin istatistiksel diisiinme, daha akilcit ve dogru kararlar alabilme becerilerini

artirabilecektir.
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