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Abstract

In this study, the benefits of the Learn Statistics in Nature project carried out
within the scope of the scientific and technological research council of Turkey
unlike classical education, emphasize on the benefits of statistics teaching in
nature. Thirty-six teachers from different branches participated. The activities
related to the natural applications and examples of statistics were carried out.
A statistical attitude scale developed by Zumbrun (2015) for teachers in
2015 was applied to the teachers who participated in the project at the end of
the activities in order to determine their attitudes towards statistics science,
statistics education, and statistics teaching.

1. Introduction

Statistics is key to understanding the past, managing the present and

planning for the future. For this reason, statistics are frequently used in many

tields from social sciences to engineering, from medicine to natural sciences.
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Today, the explosion of information and data in every field has increased
the need for statistics and the statistical methods. As a result, lessons with
data and statistics have started to be included in many education programs.
However, as in many countries, as in our country, statistics education is
limited to draw bar and pie charts and calculate mean, variance, the
conceptual understanding such as data collection, reading and interpretation
is not sufficiently emphasized. This situation causes students to have a weak
basis in terms of statistical literacy and analytical thinking skills.

According to the report of GAISE (2005), statistics education should
start in primary school in order to raise individuals who are statistically
literate. Based on this study, important steps have been taken to
improve statistics education all over the world recently. Following these
developments in the world, some steps have been taken in our country to
include statistical concepts in curricula, and basic statistical concepts have
started to be included in the curriculum of primary, secondary and high
school curricula after the transition to the 4 + 4 + 4 education system.
From this point of view, statistics is regarded as a new subject for teachers
in our country, and teachers’ knowledge and skills related to statistics need
to be increased (Koparan, 2015). In general, studies on statistics teaching
show that students mostly have statistics anxiety (Akkog and Yesildere,
2015). Considering these results, it is of great importance to use different
methods from classical classroom teaching methods that can be used to
provide statistics teaching more effectively and to develop them by using
visuality in new formats.

Recently, many techniques, models, methods, tools and materials are
used in the transfer of contents to students. Thanks to the use of appropriate
materials in education, students’ perception and learning processes are
facilitated, their motivation increases, and make subjects alive and ensure
permanent learning (Aslan and Dogdu, 1993; Erden, 1998; Demiralp,
2007). According to the results of the research on learning, 83% of the
learned ones are learned by seeing, 11% by hearing, 3.5% by smell, 1.5% by
touch and 1% by tasting (Kaya, 2006).

Strengthening the statistical literacy of students is possible with teachers
who teach problem solving and interpretation with real-life applications.
Teachers who have never taken statistics at university or in their previous
education may be anxious while teaching statistics. Teachers’ anxiety towards
statistics may contribute to their displease of the subject or the feeling that
statistics are not necessary and may cause them to transfer this feeling to their
students later (Zumbrun, 2015). Secondary mathematics teachers, who teach
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statistics in secondary education, gain significant experience while teaching
statistics, even if they do not receive sufficient education at university on the
subject. These teachers may show a more positive attitude towards statistics
than teachers who have no experience or have little experience in teaching
statistics (Zumbrun, 2015).

Applied nature education in which nature is used as a laboratory
environment is a teaching approach that enables individuals to acquire skills
related to research and problem solving and permanent learning with the active
participation of individuals (Ozaner 2004). TUBITAK has implemented the
4004-Nature Education and Science Schools program in order to enable
a wide audience from students to public employees to touch science. The
projects supported in this context offer important opportunities in terms of
eliminating the deficiencies in nature-environment, bringing nature-friendly
individuals to the society, and transferring them by establishing connections
between various branches of science and nature (Ogurlu et al., 2013;
Tekbiyik et al., 2013).

Since the information that is not transferred to practice is easy to forget,
providing students with the opportunity to collect and analyze their own data
can provide permanence in learning for statistics teaching (Watson, 2000).
In this respect, nature is an open laboratory where a teacher can present data
collection to a student in a simple, fun and educational way. Due to nature,
it can be ensured that teachers comprehend the “cause-effect” relationship
and transfer it to their students more easily, and also create awareness in
their students thanks to nature and help them to internalize and reinforce
the knowledge they have acquired. One of the prominent methods on this
subject is the Nature Experience model, which predicts direct interaction
of the person with nature and enables them to absorb the gains they have
obtained in nature. According to this model, it is very important for the
student to interact with nature, that is, to see, touch and measure objects
in nature (Rickinson, 2001). Within the scope of the project, this model
was utilized and it was thought that the students would be able to enjoy the
science of statistics by living, touching, observing and measuring in nature
and complete their knowledge about nature. Since it is necessary to raise
awareness among teachers that statistics and nature can be handled together
in order to students to receive such an education, the target audience of the
project has been determined as teachers.

When the studies revealing the results of the projects within the scope of
TUBITAK 4004-Nature Education and Science Schools are examined, it is
stated that the responsibilities of the participants towards the environment
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increased as a result of the activities in the projects (Giiler, 2009; Ozdemir,
2010); contributed to environmental awareness (Keles et al., 2010);
increased sensitivity towards the natural environment, environmental
pollution and living species (Feyzioglu et al., 2012); learning environments
are more efficient and enjoyable (Bulug et al., 2011); contributed to their
positive attitude towards science (Akay, 2013; Tekbiyik et al. 2013);
information became easier to transform into behavior (Ogurlu et al.,
2013); it was helpful in establishing the relationship between science and
life (Marulcu, 2014).

This project, supported in 2020, was carried out between 19-24
August 2020. Within the scope of this project, in addition to statistics and
scientific studies on nature, it was provided to the participant teachers to
analyze and interpret the data obtained from nature with PAST statistical
software used by nature scientists. In addition, it was built for activities
related to music, visual arts and geography. At the end of the project,
an attitude scale developed by Zumbrun (2015) was applied to measure
teachers’ attitudes and opinions towards statistics. In the literature, there
are any study which teachers’ attitudes towards statistics in Turkey are
investigated.

When the scales developed for statistics in the literature are examined, it
is seen that most of the scales developed are aimed at measuring students’
attitudes towards statistical science (Roberts and Bilderback, 1980; Wise,
1985; Harvey et al., 1985; Cruise, et al., 1985; Zeidner, 1991; Berk and
Nanda, 1998; Sutaro, 1992; Schau et al., 1995; Estrada et al., 2011; Hanna
etal., 2008).

In Turkey, Koklii (2005) developed a statistical attitude scale that
measures the attitudes of students who took statistics courses in ten
departments for 1992-1993 academic year at Ankara University Faculty
of Educational Sciences and the Faculty of Agriculture. Diri (2007)
applied the attitude scale that investigates the attitudes and opinions of
students studying at Bursa Uludag University Inegdl Vocational School
of Business and Accounting Department for 2005-2006 academic year.
Yolcu (2012) examined whether there is a relationship between statistical
literacy of 1074 eighth grade students and their attitudes towards statistics
in the spring semester of the 2011-2012 academic year and stated that
there is a positive relationship between them. Dogan and Bagokgu (2010)
developed a statistical attitude scale to measure the attitudes of students
studying in Science Education, Psychological Counseling and Guidance,
Mathematics Education in Primary Education and Computer Teaching
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and Technologies Education departments of Faculty of Education at
Hacettepe University. Yolcu (2012) examined whether there was a
relationship between statistical literacy of 1074 eighth grade students and
their attitudes towards statistics in the spring semester of the 2011-2012
academic year and stated that there was a positive relationship between
them. Yagar (2014) has developed a statistical attitude scale that will
determine the attitudes of students who take statistics course or a course
related to statistics at Faculty of Education of Pamukkale University fot
2011-2012 academic year. It is to examine whether there is a relationship
between the attitude towards statistics and success in statistics course in
the study. Aydin and Sevimli (2019), examined candidate of mathematics
teachers’ self-efficacy beliefs and attitudes towards statistics lesson. They
concluded that the candidate of teachers’ self-efficacy beliefs towards the
statistics course were high, whereas their attitudes towards the statistics
course were moderate.

In recent years, there have been studies of teachers’ attitude scale studies
on statistical science, but these studies are limited and all of them have
been conducted abroad. In the last few decades, researchers in mathematics
education have shown more interest in studies on students’ and teachers’
attitudes and opinions towards mathematics and statistics, but the first study
of secondary mathematics teachers’ attitudes and opinions towards statistics
was developed by Zumbrun (2015).

In the literature shows that the studies carried out in Turkey usually
students at department of teacher and other departments at university and
secondary school students is designed to measure attitudes and opinions
concerning statistics. In all of these studies, the statistical attitude scale
developed for students was used. There is no scale study in which the
attitudes and opinions of teachers as teachers, students or learners were
investigated at the same time, or any study in which the scale developed for
teachers was used.

In this study, it was aimed to reveal the general attitudes towards statistics
of the teachers participating in the project named Learn Statistics in Nature,
their attitudes towards statistics as students or learners, and their attitudes
towards statistics as a teacher. The Science of Labor Statistics in Turkey
focused on secondary education programs in place. Activities related to
statistics in the Learn Statistics in Nature project have been announced. As
a result of the activities, a statistical attitude scale was used to reveal the
participants’ attitudes and views on statistics, and the results obtained were
discussed.
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1.1. The Place of Statistics Science in Teaching Programs

Statistics is an important science used in all areas of life and is generally
taught in detail in universities (Giirbiiz and Ugan, 2005). Statistics interact
with other branches of science. It is known that it is used extensively in
many fields such as medicine, engineering and biology, especially in social
sciences (Cakir, 2000). In many departments of universities, an introduction
to statistics course is given and there are some teaching departments within
these departments. The development of computer package programs has
greatly facilitated statistics education in universities recently. However, it
is necessary to teach what statistics are included in the package programs,
what it is for, and what it is used for. In short, teaching statistical literacy is
necessary (Gilirbiiz and Ugan, 2005).

There are many definitions of statistical literacy in the literature. According
to Gal (2002), statistical literacy is defined as the ability of individuals to
interpret the results related to statistical data, to evaluate them with a critical
perspective, and to express their opinions on the results. Ozmen (2015) is
expressed as the ability to know the basic concepts, interpret graphs and
tables, make inferences and make decisions on data, approach critically and
make comments.

Statistics education has been included in the secondary education
mathematics curriculum in our country since 1949. When the curriculum
is examined since 1949, it is seen that statistics education is generally about
visualizing data. It can be said that especially since 2005, the acquisitions
related to data visualization have been given in more detail by shifting
towards the first years of secondary school education, and it is aimed that
students can use these data visualization tools more intensively from an earlier
age. It is noteworthy that with the arrangements made in the mathematics
curricula in 2005 and 2013, subjects such as reading and representing data,
using central tendency and dispersion measures, calculating probability, and
making predictions and inferences from the data are now more common at
different grade levels compared to the past. In statistics teaching, measures
that enable defining the data set such as central tendency and dispersion
measures are increasingly included in the programs. Similar to many
countries, the interest in statistics and statistical thinking is increasing in
the education programs of our country. However, there is a need for studies
that will focus on the teaching and learning of Statistics content and that
will produce teaching environments and applications that can be performed
efficiently in Statistics education.
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2. Conceptual framework

2.1. The Model of Study

The relational screening model, which examines the relationship between
two or more variables, was used in the study (Creswell, 2003). In the study,
the attitudes and opinions of teachers participating in the TUBITAK Learn
Statistics in Nature project as students and teachers regarding statistics were
determined, and it was examined whether these attitudes and opinions
changed according to the variables of gender, branch, experience in the
profession and whether or not they took the statistics course before.

2.2.Participants

The sample of the study consists of 36 teachers from different provinces
and branches, participating in the Learn Statistics in Nature project
supported by TUBITAK. 36 people were selected among 1317 applicants,
taking into account the groups in which interest in the project, applications
and gender are predominant.

Project activities are designed to be suitable for different educational
programs. In the activities, it was aimed to ensure that teachers get to know
and protect natural life, land and water ecosystems, and interact with nature
and statistics, in parallel with the curriculum. Since statistics is an auxiliary
discipline that can be applied to the data collected in all branches, it is
not limited to mathematics, but it is thought that all teachers in different
branches are suitable for activities. Statistical tables and graphs can be
considered as an ideal visual teaching material for transferring basic concepts
and information to students for the Social Studies course, where especially
students are in a listening position and traditional teaching methods in the
form of direct instruction and question-answer are used. For this reason,
there is no limitation regarding the field of mathematics in the participation
of teachers who train future students to the “Learn Statistics in Nature”
project within the scope of TUBITAK 4004 Nature Education and Science
Schools. The participation of teachers in all branches was ensured.

2.3. Instruments

Statistics education has an important place today. For this reason, the
quality and competence of this training should also be high (Ozdemir,
2014). Despite the increasing importance given to statistics in all education
levels and branches, statistics is still seen as a difficult and unpopular field by
many students (Chance et al., 2008). The project aims to combine statistics
teaching with nature education outside the classroom.
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The project activities that enable teachers to explain statistical issues
through observations and practices in order to raise awareness on statistics
science and technology were conveyed through sample applications on land
and freshwater ecosystems in Ilgaz Mountain National Park, Tosya Dipsiz
Lake Nature Park, Homa Canyon in Pinarbagi District of Kastamonu and
Ilica Waterfall. With these activities, the information, warning, regulation,
awareness, development, protection and etc processes were provided. It was
aimed to develop positive behaviors in this direction in 36 participating
teachers.

Basic activities related to statistics included in this training are summarized

as below:

Event Name Event Content Summary

Ecological Statistics Basic Statistical Concepts (Mean, Variance, Mode,
Median), Graphs (Pie, Histogram, Bar, Scatter), Data
Analysis with SPSS Program

Relationships of Nature Correlation and Regression Analysis, Data Analysis with
PAST program

Statistics from Water Aquatic Ecosystems and Statistical Measurements

Fun Stats with Mother Soil Types, Soil Analysis and Statistics

Earth

Nature School Tree Age, Diameter Measurement, Data Collection

Nature is A Riddle Catch-Recap Sampling Method, Ecological Prediction,

Card Matching, Snake and Ladder Game and
Probability Calculations
Ways to Save Nature with ~ Machine Learning and Artificial Intelligence Techniques
Artificial Intelligence Used in Natural Sciences
Statistics of Natural Flavor  Statistical Calculations in Biodiversity Research

In this study, a statistical attitude scale developed by Zumbrun (2015) in
order to measure the attitudes and opinions of mathematics teachers towards
statistics was applied to the teachers participating in the education. This
scale was translated into Turkish with the permission of the author and was
applied for the first time in Tarkish within the scope of this training. The aim
here is to measure the attitudes and opinions of the teachers participating in
the education towards statistics. The statistical attitude scale developed for
teachers consists of three parts. In the first part, questions about teachers’
general attitudes and opinions towards statistics are included. In the second
part of the scale, there are questions that measure teachers’ attitudes and
opinions as students while learning statistics. In the last part of the scale,
questions measuring teachers’ attitudes and opinions about statistics as
instructors are included. The 7-point Likert scale was used in the study.
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2.4. Statistical Methods

In this study, parametric and nonparametric methods were used to detect
difference between independent two and more than two groups in the
analysis of the data. When the data is normally distributed, the parametric
t test is used to compare two independent groups, and the non-parametric
Mann-Whitney U test is used to compare groups if the data are not normally
distributed. If there are more than two independent groups showing normal
distribution, the ANOVA method is used to compare these groups, and the
non-parametric Kruskall-Wallis test is used when normality is not provided.
In this study, it was investigated whether the attitudes towards statistics,
the attitudes towards learning statistics and the attitudes towards statistics
teaching of the teachers participating in the project differ according to gender,
education level, branch, and whether they took the statistics course before,
with parametric and non-parametric independent two-group tests such as
t test and Mann-Whitney U test. Whether the teachers’ attitudes towards
statistics, their attitudes towards learning statistics and their attitudes towards
teaching statistics change according to the time spent in the profession were
investigated with parametric and non-parametric independent k group tests
such as ANOVA.

3. Results

The distribution of teachers participating in the project according to
their gender and marital status is shown in Fig.1, respectively. Most of the
participants (70%) are female teachers. Considering the marital status of the
teachers participating in the training, it is seen that 58% of them are single.

Figuve 1. Distribution of teacher by gender and mavital status.

The distribution of teachers as to education level and their experience
(years) in the profession is shown in Fig.2. Accordingly, 52% of the teachers
participating in the training are graduate and 48% are undergraduate
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degrees. 43% of teachers participating in the training have been teaching for
five or less than five years.

Figure 2. Distribution of teacher by education level and experience in profession.

It is seen that 30% of the teachers are science teachers, 15% are biology
teachers and 12% are primary mathematics teachers.

Summary statistics of the variables of age, years in the profession, the
number of participation in nature education before and the number of
participation in statistics education before are given in Table 1.

Table 1. Summary statistics.

Min Max Mean  Std. Dev.
Age 23 50 30917 5.045
Experince(years) in profession 1 28 7.730 5.416
The number of participation in nature 0 10 0.694 1.769
education before
The number of participation in statistics 0 2 0.111 5.416

education before

According to Table 1, it is seen that the average age of teachers participating
in the activity is 30 years, their experience in the profession is an average of
8 years, and they almost never participate in nature education and statistical
education. The low number of teachers’ participation in nature education is
due to the fact that the participants selected within the scope of TUBITAK
4004 Nature Education and Science Schools have not participated in another
activity with this code projects.

It was investigated whether the participants’ attitudes towards statistics,
their attitudes towards learning statistics and their attitudes towards
statistics teaching differ according to gender, time spent in the profession,
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education level, branch, and whether or not they took the statistics course
before. Branch variable was reduced to two levels as “social” and “science”
and included in the analysis. The questions in the scale are generally positive.
For this reason, the reverse of the scores given to some questions posed
in a negative structure was taken and included in the analysis. In this way,
the general score values obtained represent a positive opinion against the
statistics. Whether the scores given to the questions related to the three parts
of the scale are normally distributed according to the variables of gender,
time spent in the profession, education level, branch and statistics lesson was
examined.

Kolmogorov-Smirnov and Shapiro-Wilk tests were used. It is known
that the Shapiro-Wilk test gives more reliable results when the number
of observations less than 50. When the Shapiro-Wilk test results were
examined, it can be said with 95% confidence that the distribution of the
answers given by the female teachers regarding the attitude towards statistics
as a student is not normal (p value=0.027<0.05) Since the distribution of
the answers given by the female teachers regarding the students’ attitude
towards statistics questions was not normal, the Mann-Whitney U test was
used to examine whether there was a difference between male and female
teachers in terms of student attitude towards statistics. Similarly, it can be
said with 95% confidence that the distribution of the answers given by the
teachers who did not take the statistics course regarding the attitude towards
statistics questions before was not normal (p value=0.021<0.05). For this
reason, the Mann-Whitney U test was used to investigate whether there is
a difference between the teachers who took the statistics course and those
who did not. Other comparisons made according to the variables of gender,
education level, branch and statistics course previously were analyzed with
the independent T test. Whether the answers given by the teachers to the
statistics attitude scale questions differ according to the time spent in the
profession was investigated by ANOVA. Independent T test results are given
in Table 2, Mann-Whitney U test results are given in Table 3 and ANOVA
results are given in Table 4.
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Table 2. Results of Independent T Test.

n Mean T value p-value
Gender
General attitude as a teacher towards statistics
Female 23 5,144
1,323 0,195
Male 11 4,851
Attitude towards teaching statistics as an instructor
Female 18 5,544
1,695 0,102
Male 11 5,064
Education level
General attitude as a teacher towards statistics
Bachelor 18 5,126
0,772 0,446
Master 16 4,963
Attitude towards learning statistics as a student
Bachelor 16 4,731
-0,059 0,953
Master 14 4,750
Attitude towards teaching statistics as an instvuctor
Bachelor 16 5,468
0,828 0,415
Master 13 5,230
Branch
General attitude as a teacher towards statistics
Social 10 4,813
-1,478 0,149
Sciences 24 5,148
Attitude towards learning statistics as a student
Social 9 4,122
-2,928 0,007*
Sciences 21 5,001
Attitude towards teaching statistics as an instructor
Social 10 5,280
- -0,413 0,683
Sciences 19 5,405
Status of taking statistics course
Attitude towards learning statistics as a student
Yes 25 4,875
1,807 0,081
No 6 4,200
Attitude towards teaching statistics as an instructor
Yes 25 5,165
-2,204 0,036*
No 9 5,800

*Significiance level 0.05
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Table 3. Results of Mann-Whitney U Test.

n Mean of U value p-value
rank
Gender
Attitude towards learning statistics as o student
Female 20 17.900 N
Male 10 10.700 52.00 0.034

Status of taking statistics course
General attitude as o teacher towards statistics

Yes 24 16.080
No 10 20.900 86,0 0,198
*Significiance level 0.05
Table 4. Results of ANOVA.
n Mean Fvalue p-value  Multiple comparisons

Experience (years) in profession

General attitude as o teacher towards statistics

<= 5 years 15 5,236 < 5 yars & 5-10
5-10 years 13 4,667 ears
* 6 5,409 5419 0,010 5-10 yZars & >10
>10 years years
Attitude towards learning statistics as a student
<=5 years 13 4,657
5-10 years 14 4,707 0,636 0,537
>10 years 3 5,267
Attitude towards teaching statistics as an instructor
<= 5 years 11 5,427
5-10 years 12 5,158 0,882 0,426
>10 years 6 5,650
*Significiance level 0.05

4. Conclusion and Discussion

Although it is easy to access data today, it is important to select, collect and
interpret the correct data. For this reason, statistical curriculums are getting
more and more attention (Shaughnessy, 2007; Gattuso & Ottaviani, 2011).
As a result, statistics education has an important place. Therefore, the quality
and competence of this education should also be high (Ozdemir, 2014).

The main purpose of education and training is to ensure that young
people, who are the future of the country, grow up in a healthy and conscious
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way in terms of knowledge, behavior and skills. For this purpose, the attitude
of teachers towards statistics is also important.

In this study, the statistical attitude scale developed by Zumbrun (2015)
tor teachers was applied for the first time to teachers working in schools
affiliated to the Ministry of National Education, participating in the “Learn
Statistics in Nature” project. The aim of the research is to reveal the factors
affecting the attitudes and opinions of teachers participating in the project
towards statistics. Analysis results for this purpose are given in Table 2-4.

When Table 2 is examined, it is seen that there is no difference between
the general attitudes and opinions of teachers towards statistics, their
attitudes and opinions towards statistics as students and teachers according
to education level. Education level has no effect on the attitude towards
statistics. When Table 2 and Table 3 are examined, there is no difference
between male and female teachers’ general attitudes towards statistics and their
attitudes towards statistics as instructors, while there is a difference between
their attitudes towards statistics as students. When Table 3 is examined, it
is seen that the attitudes towards statistics learning as a student are different
between male and female teachers (p = 0.034 <0.05). It is clearly seen that
female teachers’ attitudes towards statistics as student are more positive than
male teachers. As seen in Table 2, when the results regarding the branch
variable are examined, it is seen that there is no difference between the
general attitudes towards statistics and their attitudes towards statistics as a
teacher, while there is a difference between their attitudes towards statistics
as a student. When the average scores given to the questions are examined,
it can be said that teachers in the numerical branch have a more positive
view of learning statistics as students, as expected (p = 0.007 <0.05).
According to Table 3, it is seen that there is a difference in the attitudes and
opinions towards statistics between the teachers who took and did not take
the statistics course as instructors (p = 0.036 <0.05). When the averages
are examined, the opinions of the teachers who have not taken the statistics
course before, about teaching statistics are more positive than the teachers
who have taken the statistics course before. When Table 4 is examined, while
there is no difference between the attitudes of teachers towards statistics
from the perspective of students or teachers according to the time spent in
the profession, there is a difference between their general attitudes towards
statistics. When the results are examined, there is a difference between the
teachers who have a professional career of 5-10 years and those who have
5 years or less and who have more than 10 years in angels. The group that
makes the difference is the teachers with 5-10 working years. When the
average values of the answers given to the questions are examined, it is seen
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that the general attitudes of the teachers who are between 5-10 years in the
profession towards statistics are more negative.

When the results are examined, it is seen that the general attitudes of
teachers towards statistics and their attitudes towards statistics as instructors
do not differ according to gender, education level and branch. However, it
has been observed that as a student, their attitudes towards statistics differ
according to gender and branch. Female teachers are more positive towards
learning statistics, and teachers in numerical branches have a more positive
perspective towards learning statistics. When the attitudes of teachers
towards statistics as instructive are examined, it is seen that teachers who are
new in the profession and more experienced in the profession have a more
positive approach to statistics teaching. In addition, it has been observed
that teachers who have not taken the statistics course before have a more
positive approach to statistics teaching.



158 | Examine the Attitudes of Teachers Against Statistics Participating in Statistics Education...

References

Akay, C. (2013). The Opinions of The Secondary School Students Towards Sci-
ence Concept Following TUBITAK 4004 “Learning By Doing Summer
Science School. Mersin University Journal of the Faculty of Education, 9(2),
326-338.

Akkog, H., & Yesildere, LS. (2015). Probability and statistics teaching based on
technological pedagogical content knowledge. Pegem Akademi, Ankara.

American Statistical Association, (2005). Guidelines for assessment and inst-
ruction in statistics education (GAISE) college report. Alexandria, VA:
American Statistical Association.

Aslan, Z., & Dogdu, S. (1993). Educational Technology Applications and Edu-
cational Tools, Tekigik Ofset, Ankara.

Aydin, E., & Sevimli, N. E. (2019). An Investigation of Preservice Mathemati-
cs Teachers’ Self-Efficacy Beliefs and Attitudes toward Statistics. Istanbul
Sabahattin Zaim University Journal of Faculty of Education, 1(1), 159-174.

Berk, A.R., & Nanda, J.P. (1998). Effects of jocular instructional methods on
attitudes, anxiety, and achievement in statistics courses. Humor, 11-4,
383-410.

Bulug Kirikkaya, E., Bozkurt, E., & Imali, B. (2011). An exemplary learning en-
vironment: TUBITAK supported primary school students science sum-
mer school. I International Curriculum and Instruction Congress, Anadolu
Universitesi, Eskigehir.

Chance, B., Ben-Zvi, D., Garfield, J., & Medina, E. (2007). The role of techno-
logy in improving student learning of statistics. Technology Innovations in
Statistics Education 1(1).

Creswell, J. W. (2003). Research design: Qualitative, quantitative, and mixed
methods approaches. Thous& Oaks, CA: Sage.

Cruise, J.R., Cash, R.-W,, & Bolton, D.L. (1985). Development & validation of
an instrument to measure statistical anxiety. American Statistical Associati-
on Proceedings of the Section on Statistical Education, 4(3), 92-97.

Demiralp, N. (2007). Materials in geography education and the geography cur-
riculum 2005. Kastamonu Education Journal, 15(1), 373-384.

Diri, E U. (2007). Investigation of attitudes towards statistics course: Vocatio-
nal school example. Gazi University, Ankara, Tarkey.

Dogan, N.; & Bagokgu, T. O. (2010). Comparison of Factor Analysis App-
lied for Statistical Attitude Scale and Stepwise Clustering Analysis Re-
sults. Journal of Measurement and Evaluation in Education and Psycho-
logy, 1(2), 65-71.

Erden, M. (1998). Social Studies Teaching. Istanbul: Alkim Yayinevi.



Semra Tiirkan | Ceven Unal | Gamze Kadiar | Kiivsad Ozkan / Halil Siiel | 159

Estrada, A., Batanero, C., & Lancaster, S. (2011). Teachers’ attitudes towards
statistics. In Teaching statistics in school mathematics-Challenges for tea-
ching and teacher education. Springer, Dordrecht.

Feyzioglu, B., Ozenoglu Kiremit, H., Oztiirk Samur, A., & Aladag, E. (2012).
Yibo’s are thinking scientifically in natural environtment. Journal of Rese-
arch in Education and Teaching, 1(4), 65-74.

Gal, I. (2004). The Challenge of Developing Statistical Literacy, Reasoning and
Thinking. The Netherl&s: Kluwer academic publishers.

Gattuso, L., & Ottaviani, M. G. (2011). Complementing mathematical thin-
king & statistical thinking in school mathematics. In Teaching statistics in
school mathematics-Challenges for teaching & teacher education. Sprin-
ger, Dordrecht.

Giiler, T. (2009). The eftects of an ecology based environmental education on
teachers’ opinions about environmental education. Education and Science,
34(151), 30-43.

Giirbiiz, E., & Ugan, O. (2005). The level of statistics education in economics
and management departments: Turkey universities research. Trends in Bu-
siness and Economics, 19 (2), 109-125.

Hanna, D., Shevlin, M., & Dempster, M. (2008). The structure of the statistics
anxiety rating scale: A confirmatory factor analysis using UK psychology
students. Personality & Individual Differences, 45(1), 68-74.

Harvey, A. L. (1985). The Validity of Six Beliefs About Factors Related to Sta-
tistics Achievement, Annual Meeting of the American Educational Rese-
arch, Chicago, IL.

Kaya, Z. (2000). Instructional Technologies and Material Development (2. Bas-
ki). Ankara: Pegem Yaymcilik.

Keles, O., Uzun, N., & Varnact Uzun, E (2010). The change of teacher candi-
dates environmental consciousness, attitude, thought and behaviors with

nature training project and the assessment of its permanence. Electronic
Journal of Social Sciences, 9(32), 384-401.

Koparan, T. (2015). An examination of statistical literacy models and their com-
ponents. Tirkish Journal of Education, 4(3), 16-22.

Koklii, N. (1994). Reliability and Validity of a Statistical Attitude Scale. Educa-
tion and Science, 18(93), 42-47.

Marulcu, D., Saylan, A., & Giiven, E. (2014). Evaluation of the little scientists’
science school for 6™ and 7™ grade students. Mustaf Kemal University
Journal of Graduate School of Social Sciences, 11(25), 341-352.

Ogurlu, D., Alkan, H., Unal, Y., Ersin, M. O., & Bayrak, H. (2013). Contribu-
tion of environment and nature education to geography education: Ex-
ample of Ide Projects. 3rvd International Geography Symposium — Geomed,
Symposium Proceedings, 498-508.



160 | Examine the Attitudes of Teachers Against Statistics Participating in Statistics Education...

Ozaner, S. (2004). What is the situation of out-of-school environmental educa-
tion in Turkey? What should be done? V Ulusal Ekoloji ve Cevre Kongresi,
Abant Izzet Baysal Universitesi & Biyologlar Dernegi, Bolu, Turkey, 5(8),
67-98.

Ozdemir, O. (2010). The effects of nature-based environmental education on
environmental perception and behavior of primary school students.
Pamukkale University Journal of Education, 27, 125-138.

Ozdemir, S. (2014). Investigation of the effect of Cooperative Learning on stu-
dents’ academic achievement, attitudes and statistical thinking levels in
statistics course. Cukurova University, Adana, Tarkey.

Ozmen Z. M. (2015). Examination of statistical literacy of students studying in
different undergraduate programs. Karadeniz Teknik Universitesi, Trab-
zon, Turkey (Unpublished Doctoral Thesis).

Tekbiyik, A., Seyithoglu, A., Sezen Vekli, G., & Birinci Konur, K. (2013). Exa-
mining the effects of an active learning-based summer science camp on
students. International Journal Of Social Science, 6(1); 1383-1406.

TUBITAK (2019). “2237-a Statistical modeling techniques and applications in
natural sciences. Proje No: 1129B371900490.

TUBITAK (2019). 4004 Nature Education and Science Schools. Learn statis-
tics in nature. Proje No: 516623.

Rickinson, M. (2001). Learners & learning in environmental education: A
critical review of the evidence. Environmental Education Research, 7(3),
207-320.

Roberts, M.D., & Bilderback, E.W. (1980). Reliability & validity of a statistics
attitude survey. Educational & Psychological Measuvement, 40(1), 235-238.

Schau, C., Stevens, J., Dauphinee, T. L. & Vecchio, A.D. (1995). The develop-
ment & validation of the survey of attitudes toward statistics. Education-
&y Psychological Measuvement, 55, 868-875.

Shaughnessy, J. M. (2007). Research on statistics learning & reasoning. In E
K. Lester (Ed.), Second h&book of research on the teaching & learning
of mathematics (pp. 957-1009). United States of America: Information
Age Publishing.

Sutaro, T. (1992). Some Variables in Relationto Students’ Anxiety in Learning
Statistics. Annual meeting of the Mid-South Educational Research Asso-
ciation, Knoxville.

Wise, S. L. (1985). The development and validation of a scale measuring atti-
tudes toward statistics. Educational and Psychological Measurement, 45(2),
401-405.

Yagar, M. (2014). Attitudes Toward Statistics Scale: Validity and Reliability
Study. Pamukkale University Journal of Education, 36(36), 59-75.



Semra Tiirkan | Ceren Unal | Gamze Kadiar | Kiirsad Ozkan / Halil Siiel | 161

Yolcu, A. (2012). An investigation of eighth grade students’ statistical litera-
cy, attitudes towards statistics & thier relationship. METU, Ankara, Tur-
key (Unpublished Master Thesis).

Zeidner, M. (1991). Statistics and mathematics anxiety in social science stu-
dents: Some interesting parallels. British Journal of Educational Psycholo-
gy 61(3), 319-328.

Zumbrun, C. M. (2015). Secondary Mathematics Teachers’ Attitudes & Beliefs

Toward Statistics: Developing an Initial Profile. Western Michigan Uni-
versity University (Unpublished Doctoral Thesis).






	OLE_LINK1
	OLE_LINK2

