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Abstract

There is a linear relationship between the levels of development of people and
countries development. So, if a country wants to be developed, it should increase the
level of the development of the citizens. The most effective way to increase the level of
the development of the society passes through education. The countries which are
investing on education provide sustainable development at the same time. It is possible
to see its examples in our environment. In this paper, we are going to collapse the title
of education in to mathematic education and examine the relation between mathematic
education and sustainable development. Based on mathematic education process may
increase the levels of development of individuals, obtaining sustainable development is
going to be emphasized. The mentioned situation is going to be supported in the light of
the quality of life index in Turkey, PISA and TIMSS practices with examples.

Key Words. Education, Mathematics Education, Sustainable Development, Quality of
Life Index in Turkey, PISA, TIMSS.

Introduction

Sustainable development means to program development by giving opportunity
for today’s and future’s natural resources and needs by bridging between human and
nature without consuming natural resources. Sustainable development is a term which
has a few dimensions like ecology, economy, culture and spatial (Yapici, 2003). We
always see human in each of these dimensions. However, there is a need for qualified
human resources for sustainable development. This is possible only through education.

When we consider developed countries, we see that the quality of life standards
and per capita income is high. We also see that in developed countries, literacy rate is
high. This shows us that there is a linear relationship between development and
education. According to Hanson (2008) in traditional development models education
and development is an absolute corner of the triangle. Ergiin (2011) likened the model
of sustainable development as a triangular prism:

Government

Education Systems Advanced Technology Industries

Figure 1. Development Triangle (Hanson 2008)
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Figure 2. Development Triangle Pyramid(Ergiin 2011)

The last two figures show that education is one of the elements essential for
development.

Method

The study includes assessments about Turkey and mathematic education on the basis
of the quality of life index according to “Turkey and Regional Differences in Quality of
Life’s” (Seker 2013) article. Also in this study, by looking at the results of the PISA and the
TIMSS assessments were completed for sustainable development and mathematic education
in some countries in the world. The main purpose of this research was to make generalizations
which were response to the following research questions by looking at the quality of life
index, the results of the PISA and the TIMSS. We considered to sustainable development
instead of development, welfare, economy and education. And so,our research questions:

1) Is there a linear relationship between mathematics education and sustainable development
in Turkey in the light of quality of life index?

2) Is there a linear relationship between mathematics education and sustainable development
in some countries in the world in the light of PISA?

3) Is there a linear relationship between mathematics education and sustainable development
in some countries in the world in the light of TIMSS?

Findings

This part of the study, assessments were made about Mathematics Education and
sustainable development in Turkey and some countries in the world in the light of quality of
life index in Turkey, PISA and TIMSS.

1. Mathematics Education And Sustainable Development In Turkey In The Light Of Quality
Of Life Index In Turkey

According to research held by Seker (2013), the highest quality of life index of 10
provinces in Turkey are Istanbul, Ankara, Izmir, Kocaeli, Bursa, Eskisehir, Antalya, Adana,
Konya and Mersin. The lowest quality of life index of 10 provinces in Turkey are Hakkari,
Sirnak, Mus, Bitlis, [gdir, Ardahan, Van, Siirt, Batman, Agri. Also, according to the index of
the quality of working life in the provinces is rated as 1st, 2nd, 3rd and 4th. For example,
while Istanbul, Ankara and Izmir provinces are determined in the first place according to life
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quality index; Kocaeli, Bursa, Eskisehir, Antalya, Adana, Konya, Mersin, Gaziantep,
Kayseri, Samsun and Trabzon are the provinces that place in the second place according to
life quality index in Turkey. In quality of life index, it is observed that the more provinces are
in the third and fourth groups. There are 30 provinces in the third gruop and 25 provinces in
the fourth group. This situation shows that Turkey is concentrated in medium level of quality
of life. We can see Agri, Siirt, Van, Ardahan, Igdir, Bitlis, Mus, Sirnak ve Hakkari among the
provinces with the lowest quality of life. In the following of the study, it is sorted like below
by using factors determining the quality of life:

Table 1. Quality of Life in the provinces in Turkey Ratios (Seker, 2013)

The three provinces Last three province

Health Istanbul Ankara  Kayseri Kitahya Ardahan Bilecik
Social Life Istanbul Ankara  Izmir Sanlurfa  Sirnak Agn
Demand Potential I[stanbul Ankara  Izmir Siirt Kirikkale Hakkari
Range of Transportation ~ istanbul izmir Ankara Sirnak  Giimiishane Hakkari
Infrastructure Ankara Karaman Gaziantep Bitlis Mus Hakkari
Demographic Structure Ankara Eskisehir Istanbul  Agn Mus Van
Green and Smokeless Giresun Eskisehir Artvin Hakkari  Tekirdag Sirnak
Finance Istanbul Ankara  izmir Hakkari ~ Agn Mus
Commercial Life Istanbul Izmir Antalya ~ Batman  Siirt Mus
Economic Capacity Istanbul Ankara  Izmir Mus Siirt Hakkari
Education Ankara Istanbul  Eskisehir Mardin  Sirnak Hakkari

According to the above analysis at the provincial level, we say that the cities like
Istanbul and Ankara etc. are economically and as well as educationally developed cities and
also the cities like Hakkari, Sirnak etc. are economically and as well as educationally
underdeveloped cities. So it is seen that education is an essential prerequisite for the
development. By the way, we can say that, Turkey which is trying to be among developed
countries should increase firstly the level of education of its citizens for sustainable
development. Skilled people will benefit to both the environment and the economy and also
their countries. So that these goals can only be reached Turkey in 2023.

2. Mathematics Education and Sustainable Development In Some Countries In The World

Korea turned in to a advanced industrial society from backward agricultural society
in a term. In this turn, export-oriented manufacturing, high savings and investment, stable
macroeconomic policies have played an important role (Erglin, 2011). We see similar
situations in some countries such as Finland, the Netherlands, Japan and Canada. In the
foundation of the developed countries about which we have been talking, education is an
essential factor. We see examples of this in the evaluations which are held at the
internationally level.

2.1. Mathematics Education and Sustainable Development In Some Countries In The
World In The Light Of PISA
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Program For International Student Assessment (PISA) is an international study that
was launched by the OECD in 1997. It aims to evaluate education systems worldwide every
three years by assessing 15-year-olds' competencies in the key subjects: reading, mathematics
and science. Across OECD countries, governments are seeking policies to make education
more effective while searching for additional resources to meet the increasing demand for
education. The 2008 edition of Education at a Glance: OECD Indicators enables countries to
see themselves in the light of other countries’ performance. It provides a rich, comparable
and up-to-date array of indicators on the performance of education systems and represents the
consensus of professional thinking on how to measure the current state of education
internationally. The indicators look at who participates in education, what is spent on it and
how education systems operate and at the results achieved. The latter includes indicators on a
wide range of outcomes, from comparisons of students’ performance in key subject areas to
the impact of education on earnings and on adults’ chances of employment (OECD, 2008).

The top five countries and Turkey’s the results of mathematic course evaluation in
PISA 2003 and 2006 exams,

Table 2. The Top Five Countries And Turkey’s The Results Of Mathematic Course
Evaluation In Pisa 2003 and 2006 Exams

Finland Korea The Netherlands Japan Canada Turkey

PISA 2003 1 2 3 4 5 28

PISA 2006 2 1 3 5 4 29

According to Table 2, if we examine the five most successful countries’ and Turkey’s
placement, the first noticeable factor is that the first five countries are the countries which
have high economy development. So there is a positive relationship between the development
and level of achievement in mathematics. In the successful countries, per capita income is
very high. However, Korea’s per capita income is lower than other four countries; we can say
that, PISA success is higher than those four countries. Turkey where per capita income is
very low in the other five countries, so we can say that PISA results are worse. Five times
more money is spent on students aged 6-15 in the successful countries than Turkey. It is
know that when we consider the annual salary range of elementary teachers, in the countries
which are successful in PISA, the annual salary range is higher than Turkey (approximately
2.5 times) . According to Table 2, another factor determining the ranking of Turkey and
successful five countries may be the indicators of physical infrastructure. There are averagely
15,9 students in Finland, 31,6 students in Korea, 22,4 students in the Netherlands, 28,3
students in Japan; 27,2 students in Turkey per a classroom in the most successful countries.
This situation tells us that it is insufficient to explain the relationship between students per
classroom and success or unsuccess. However, in the successful countries there are 16
students per a teacher, in Turkey and Korea it is 26,7 students per a teacher. According to
Table 2, another factor which determines the ranking between Turkey and the most
successful five countries can be the compulsory education period. In addition, the literacy
rate is 99% in successful countries while the rate in Turkey is 88% . According to Table 2,
another factor which determines the ranking between Turkey and the most successful five
countries can be the socio-economic status. There is a direct correlation between parents’
education level and students’ success. In Turkey high school graduate parents’ level is 25%
while this level is approximately 90% in successful countries. While in Turkey 45% of
students which are in the 15-19 age group goes on their secondary education, this ratio is
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nearly 90% in successful countries. In Finland, more than 90% of students who completed
their compulsory education continue their secondary education and 65% of students who
completed their secondary education continue higher education. It is also observed that the
students in the successful countries are more advanced (Aydin et al. 2013). This situation
stated in Sarier’s study (2010) like ‘Socio-economic and socio-cultural variables create a big
difference in terms of academic success among students’.

The top five countries and Turkey’s the results of mathematic course evaluation in
PISA 2009,

Table 3. The top five countries and Turkey’s the results of mathematic course evaluation in
PISA 2009

Shanghai-China Finland Korea Hong Kong-China Liechtenstein Turkey
PISA 2009 1 2 3 4 5 33

When we analyze Table 3, while new countries are added to PISA exam in 20009,
Finland and Korea are still among the top three. Although Turkey fell back in the range in
2009, we can tell that at least some improvement has succeeded.

In a study which was about Finland which gains the highest score in PISA which is
held in every three years, there are main four factors in education system behind the success
of Finnish students. These four factors are:

e Teacher training programs

e Traditional school life

e Culturally overview of the teaching profession
¢ In-service teacher training (Eraslan, 2009).

A similar situation lies behind the success of South Korea. In South Korea, beside the
university exam point plus lycee mean grade points, students must enter a skill exam and
interview for entering the Education faculties which is different from Turkey.. Teacher
Training Programs are very important in South Korea like Finland (Aras and S6zen 2012).

2.2. Mathematics Education and Sustainable Development In Some Countries In The
World In The Light Of TIMSS

The Trends in International Mathematics and Science Study (TIMSS) is an
international assessment of the mathematics and science knowledge of 4th and 8th grader
(loosely, ages 9/10 and 13/14, respectively) students around the World and centered in The
Netherlands. TIMSS was developed by the International Association for the Evaluation of
Educational Achievement (IEA) to allow participating nations to compare students'
educational achievement across borders. The trends in International Mathematics and
Science Study (TIMSS) provides reliable and timely data on the mathematics and science
achievement of U.S. 4th- and 8th-grade students compared to that of students in other
countries. TIMSS data have been collected in 1995, 1999, 2003, 2007, and 2011. The next
data collection is in 2015. In 2011, more than 60 countries and other education systems,
including the United States, participated in TIMSS. More than 20,000 students in more than
1,000 schools across the United States took the assessment in spring 2011, joining almost
500,000 other students around the world who took part in TIMSS. Because the Progress in
International Reading Literacy Study (PIRLS) was also administered at grade four in spring
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2011, TIMSS and PIRLS in the United States were administered in the same schools to the
extent feasible. Students took either TIMSS or PIRLS on the day of the assessments.

Turkey started to be part in TIMSS in 1999 and 2007 in the level of 8 th grades and in
2011 in the level of 4th and 8th grade. You can see the distribution of achievement in 2011
TIMSS vyear by year in the table 4. As it is seen in the table 4 that the highest mathematic
achievement points are from the Far East countries’ students such as Singapore, South Korea,
Hong Kong, China-Taiwan and Japan. The mean points of these countries are between 606
and 585 points. There are 27 countries of which the mean standard point is upper TIMSS’s
standard point 500. The lowest mathematic achievement points are from Middle East and
Africa.

Table 4. Distribution of TIMSS 2011 Mathematics Achievement: 4 Classes

Place Countries
1 Singapore
2 South Korea
3 Hong Kong
4 China-Taiwan
5 Japan
6 North Irland
7 Belgium
8 Finland
9 The United Kingdom
10 Russia
35 Turkey
46 Oman
47 Tunis
48 Kuwait
49 Morocco
50 Yemen

Turkey’s standard mean point for TIMSS is 469 which is really under the TIMSS’s
standard mean point 500 and all the students mean point 492. In terms of ranking Turkey is in
35th country amoung 50 countries and it is in the last place among the European countries
(Yiicel et al. 2013). When table 4 is examined it is obvious that the developed countries are
the most successful countries in TIMSS results. It is possible to say that the undeveloped
African and Middle East countries are the last countries in the range.

As it is seen in the table 5 that the highest mathematic achievement points are from
the Far East countries’ students such as Singapore, South Korea, Hong Kong, China-Taiwan
and Japan. The mean points of these countries are between 613 and 570 points. There are 14
countries of which the mean standard point is upper TIMSS’s standard point 500. The lowest
mathematic achievement points are from Middle East and Africa.

27



Table 5. Distribution of TIMSS 2011 Mathematics Achievement: 8 Classes

Place Countries
1 South Korea
2 Singapore
3 China-Taiwan
4 Hong Kong
5 Japan
6 Russia
7 Israel
8 Finland
9 USA
10 The UK
24 Turkey
38 Indonesia
39 Syria
40 Morocco
41 Oman
42 Ghana

Turkey’s standard mean point for TIMSS is 452 which is really under the TIMSS’s
standard mean point 500 and all the students mean point 478. In terms of ranking Turkey is in
24th country among 42 countries and it is in the second last place among the European
countries before Macedonia (Yiicel et al. 2013).

It is obvious that as it is same with 4t grade, in 8th grade the developed countries are
in the first places in the Mathematic achievement, Turkey is in 24th country which is
developing country and the last countries are African and Middle East countries which are
undeveloped countries.

When TIMSS 1999, 2007 and 2011 mean is compared, it is understood that TIMSS
Mathematic Achievement mean is getting higher. However, it shows us that Turkey can not
catch the upward trend of success. So it is obvious that Turkey’s new education program can
not achieve the wanted mathematic achievement.

TIMSS 2011 put forward other elements determining rankings of mathematic
achievement. For example, when we consider the mathematic achievement points, the
successful students have other resources for mathematic in their houses, their schools are in
the cities of which population is more than 100.000, the socio-economic status of the
successful students is high and the successful student’s teachers are experienced (especially
4th grade teachers) (Yiicel et al, 2013). The elements are the determining elements for both
sustainable development and development status. There is a positive relationship between
mathematic achievement level and sustainable development. Let’s find out that relationship.

Results

There is a positive relationship between Mathematics Education and sustainable
development. We see that the results section which is about the quality of life index in
Turkey, PISA and TIMSS practices. As it is mentioned in Findings 1, we can see that
education situation is better conditions in the cities which has no problem about infrastructure,
transportation variety, more social and have beter economical life.( cities that have the quality
of life in the first degree). We can give Ankara, Istanbul and Izmir as example of this kind of
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cities (Seker, 2013). The positive positions in the cities that have the quality of life in the first
degree reflect to the mathematic success of the students that are living in these cities. We also
see that the general and especially mathematic success of students living in developed cities is
better when we consider the central examination which is held by the ministry of education in
Turkey. For example according to the results of 2013 Transition to Higher Education
Examination the most successful city in Turkey is Ankara. According to 2013 Placement Test
there are 19 students got full score 500 points 9 of which are from Istanbul, 2 of which are
from Izmir and 1 of which is from Ankara and 1 of which is from Aydin. On the other hand,
we can see that education situation is worse conditions in the cities which has problems about
infrastructure, transportation vareity, more social and have worse economical life. (cities that
have the quality of life in the fourth degree). We can give, Hakkari and Mardin as example of
this kind of cities. The lack of success of mathematic can be seen in the cities which are in the
third or fourth range when we consider the quality of life. The negative positions in the cities
that have the quality of life in the third and fourth degrees reflect to the mathematic success of
the students that are living in these cities. We also see that the general and especially
mathematic unsuccess of students living in undeveloped cities is worse when we consider the
central examination which is held by the ministry of education in Turkey. For example the
most unsuccessful city is Hakkiari according to 2013 Transition to Higher Education
Examination.

According to the classification in Turkey depending on the quality of life index, we
see that first and second group provinces with a high quality of life and success have better
success on mathematics too. It shows us that there is a positive relationship between
mathematic success and development especially sustainable development. The situation is
similar in the third and fourth degree group cities. So we can say that the mathematic success
is worse in undeveloped cities.

We can also see the examples of such situations all over the world. We can also see
that mathematic success is parallel to a country’s development status as we mentioned in the
Findings 2. Similar to the situation in Turkey, we see that there is a direct correlation between
development and mathematic success.

If we consider the subject within the framework of the structure of Eco-Economy-
Society-Education, we can say that countries can achieve sustainable development when they
evaluate these four subjects together. The importance of mathematic can not be ignored in
these four structures. It is possible to form a direct relation between sustainable development
and mathematic success. We can see that situation when we take in to account PISA and
TIMSS results of developed countries. We see that the investment on education reflects on
economy and the investment on economy reflects on education.

Recommendations

When we look at Turkey example, PISA and TIMSS results it is seen that sustainable
development is possible with education. The countries willing to provide development should
increase their qualified manpower for their level of sophistication. Education is for training
qualified people. Mathematics education should be emphasized in education.  Because
according to Baki (2006), mathematic brings to people these skills:

* Logical, critical and creative thinking,

* Problem solving, to be resolving consistent and patient,

* Practicing the power of abstraction and generalization,

* Transferring capabilities and subsequent developments in alternative situations,
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* The systems development work habits and timely completion of tasks,
+ Using mathematics as a means of communication and etc.

The person who gains these skills will be the qualified person who countries need for
development. The word of the first female president of Turkish Mathematic Association Prof.
Dr. Betiil TANBAY is an evidence on the issue: “G8 countries are currently the most
successful countries in mathematics. It is not a coincidence that the countries with better
economy are successful in mathematics. It is said that the countries such as Brazil, Mexico
and Turkey will be a member of the 10 greatest economies of the world of 2050. | can say that
Brazil and Mexico are lucky on the issue because they give importance to mathematics. The
mathematics research centers in these countries are very good. But Turkey doesn’t care
mathematics. That’s why you will see that Turkey will not enter the league that he really
wants. The countries like China, India, Korea, Mexico, Brasil but Turkey know to enter the
league mathematics is very important.” Also Saygili et al (2007) voice similar thinkings on
the same issue. “There should be formed a link between education and its return. Education is
a future investment of individuals, firms and countries. So it is like other investments, these
units should take the value of their investments. The dynamics of sustainable economic
growth is the increase in productivity and increase in productivity needs that there should be
created a system which the investors are rewarded. Individuals are taken on the basis, based
on the knowledge and skills of employment, promotion and remuneration policy are very
important. On the other hand firms are taken on the basis, economic and social environment
which the investors are rewarded and on the basis of country, an open-minded, creative,
education system that educates individuals to teamwork are important for the process of
sustainable development and development of Turkey.”

Countries should devote a huge share of cost for mathematics and education which
requires a long-term process and dedication. Financial support should be supplied for
education which is one of the pillars of sustainable development. After exceeding the
economic problems, education program and special mathematics education program should
be adopted for for quality and success in education. The adopted programs should supply
success in international evaluations. The programs that are not successful should be reviewed
according to the successful programs in successful countries. There is no other faster way
except for education for sustainable development which is need qualified human for both
Turkey and other countries.
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