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Abstract  

Today, young people's environmental attitudes are seen as particularly important 
in solving environmental problems. Therefore, it is necessary to accept that 
effective environmental education is important for school-age children. A 
sustainable life cycle is only possible if individuals adopt a lifestyle that is respectful 
and tolerant to the environment, based on ecological balance. For this reason, 
sustainable lifestyles must be in a way that does not harm the living conditions of 
underdeveloped societies and other living creatures in nature. However, although 
environmental problems are well known by society in these societies, there are 
always fundamental differences between scientific environmental values and 
environmental values adopted by society.   
For this reason, it is possible to say that the training and achievements of Biology 
teachers, who are the essential elements of biology and environmental education 
in high schools, are important in teaching students’ awareness, attitudes and 
behaviors towards environmental problems. In this study, it has been discussed 
how to make prospective biology teachers more sensitive to the environment, 
global warming and climate change. how the basic Biology knowledge and 
environmental attitudes of teacher candidates can be made more useful to high 
school students. 
Based on this study, it is possible to say that prospective biology teachers are 
generally aware of the relationship between environmental changes and climate 
change. However, in the education of Biology teachers, discussing how the 
environment, global warming, greenhouse gas effects and the resulting gradual 
climate changes can be minimized by providing education to local schools is 
becoming increasingly important in biology education. 
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İklim Değişikliği, Eğitim ve Biyoloji Öğretmen Adayları 
 

 
Özet  

 
Günümüzde gençlerin çevresel tutumları çevre sorunlarının çözümünde 
özellikle önemli görülmektedir. Bu nedenle okul çağındaki çocuklar için 
etkili çevre eğitiminin önemli olduğunu kabul etmek gerekir. Sürdürülebilir 
bir yaşam döngüsü ancak bireylerin çevreye saygılı, hoşgörülü, ekolojik 
dengeyi temel alan bir yaşam tarzını benimsemeleri ile mümkün olabilir. Bu 
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nedenle sürdürülebilir yaşam tarzlarının, az gelişmiş toplumların ve 
doğadaki diğer canlıların yaşam koşullarına zarar vermeyecek şekilde 
olması gerekmektedir. Ancak bu toplumlarda çevre sorunları toplum 
tarafından iyi bilinmesine rağmen bilimsel çevre değerleri ile toplumun 
benimsediği çevresel değerler arasında her zaman temel farklılıklar 
bulunmaktadır.   
Bu nedenle liselerde biyoloji ve çevre eğitiminin temel unsuru olan Biyoloji 
öğretmenlerinin yetiştirilmesinin ve başarılarının öğrencilerin çevre 
sorunlarına yönelik farkındalık, tutum ve davranışlarının kazandırılmasında 
önemli olduğunu söylemek mümkündür. Bu çalışmada biyoloji öğretmeni 
adaylarının çevreye, küresel ısınmaya ve iklim değişikliğine karşı nasıl 
daha duyarlı hale getirilebileceği tartışılmıştır. Öğretmen adaylarının temel 
Biyoloji bilgilerinin ve çevreye yönelik tutumlarının lise öğrencilerine nasıl 
daha faydalı hale getirilebileceği ana tartışma konusu olarak belirlenmiştir. 
Buna göre biyoloji öğretmen adaylarının genel olarak çevresel değişimler 
ile iklim değişikliği arasındaki ilişkinin farkında olduklarını söylemek 
mümkündür. Ancak Biyoloji öğretmenlerinin eğitiminde çevrenin, küresel 
ısınmanın, sera gazı etkilerinin ve bunun sonucunda ortaya çıkan kademeli 
iklim değişikliklerinin yerel okullarda eğitim verilerek nasıl en aza 
indirilebileceğinin tartışılması biyoloji eğitiminde giderek önem 
kazanmaktadır. 
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INTRODUCTION 

 

Although it is possible to say that social awareness about the causes of environmental 

problems and their solutions is increasing day by day, it is possible to say that it is not enough 

for every segment of society to produce solutions based on universal environmental values [1]. 

The main source of environmental problems is the incompatibility of individual demands with 

social values, and social values often play a decisive role in the emergence of environmental 

problems [2].  

It is known that social values make important contributions to the solution and 

perception of environmental problems. Therefore, the individual and social behaviors and 

environmental protection policies observed today largely stem from individual behaviors. 

Today, young people's environmental attitudes are seen as particularly important in solving 

environmental problems. Therefore, it is necessary to accept that effective environmental 

education is important for school-age children. It is expected that societies globally will be able 

to continue their existence in a life cycle that is at peace with nature and does not destroy nature, 

as in the past. A sustainable life cycle is only possible if individuals adopt a lifestyle that is 

respectful and tolerant to the environment, based on ecological balance. For this reason, 

sustainable lifestyles must be in a way that does not harm the living conditions of 

underdeveloped societies and other living creatures in nature. In this context, the environment 

that individuals and societies will receive becomes of great importance in protecting nature and 

environmental values. In societies sensitive to environmental values, these values are taken into 

consideration in schools, homes and workplaces, and the environment is taken as a basis in all 

activities. 
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However, although environmental problems are well known by society in these 

societies, there are always fundamental differences between scientific environmental values and 

environmental values adopted by society.  Even in countries known to be environmentally 

friendly, the failure to determine the content of environmental policies well and the failure to 

develop a universal environmental education policy with broad participation adopted by all 

segments of society causes problems in determining policies to prevent global warming and 

climate change. Today's students are especially important in solving environmental problems, 

as the attitudes of tomorrow's active members of society towards the environment will 

contribute more. Therefore, it seems that effective environmental education is very important 

for school-age children. Today, managers, environmentally sensitive organizations and 

institutions need to make more efforts to reactivate the negative attitudes and behaviors that 

have developed towards the environment in a positive direction. Although we see and say what 

is right individually and socially, it is known that attitudes and behaviors are not in this 

direction.  For this reason, it is possible to say that the training and achievements of Biology 

teachers, who are the essential elements of biology and environmental education in high 

schools, are important in teaching students’ awareness, attitudes and behaviors towards 

environmental problems. 

Today's most complex environmental problem is global climate change and global 

warming, and this human-induced increase in greenhouse gases and CO2 in the atmosphere 

poses a serious problem for the future [3]. The environmental undesirable effects of carbon 

emissions into the atmosphere have been known for a long time, and it is known that 

environmental factors are the main factor in the emergence of global warming and climate 

change. It becomes important at this point that some sanctions are implemented by all countries 

to reduce carbon emissions into the atmosphere. For this purpose, it becomes important to 

impose some sanctions to compensate for the damage caused to businesses and organizations 

that are effective in releasing carbon gas into the atmosphere. However, considering that this 

will harm the country's economies, these and similar sanctions are not implemented or partially 

implemented by the administrations. 

In fact, as Gandhi said, “the earth is capable of meeting everyone's needs, but it is never 

possible to meet the demands of the greedy.” The essence of all environmental problems lies in 

the unwillingness of individuals and societies to accept a more modest lifestyle. Today, it is 

known that environmental problems arise from global warming, excessive energy needs, and 

excessive population growth, and that this is the main source of environmental problems, 

especially in underdeveloped societies. It is known that developed countries do not make 

enough technological investments for the on-site destruction and reuse of the waste materials 

they produce. The most important environmental problems of underdeveloped countries are the 

infrastructure and environmental problems that arise due to internal migration due to excessive 

population growth and rapid urbanization. In this context, industrialization and urbanization are 

seen as the main environmental problems of underdeveloped societies. 

Due to poverty, in these societies there is rapid plunder and destruction of the 

environment to provide economic resources.  The loss of green areas is one of the main reasons 

for global warming, and the inability of plants to convert CO2 released into the atmosphere into 

nutrients and oxygen through photosynthesis causes global warming. Global warming causes 

unconscious destruction of natural resources, and the use of non-recyclable plastic-derived 

waste materials and increased exhaust gas emissions are seen as the most important causes of 

global warming and climate change. In this study, it will be discussed how to make prospective 

biology teachers more sensitive to the environment, global warming and climate change. In 

addition, it will be evaluated how the basic Biology knowledge and environmental attitudes of 

teacher candidates can be made more useful to high school students. 
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RESULTS AND DISCUSSION 

 

The sustainability of their populations depends on achieving a balanced population 

structure and the sustainability of this balance. While the world population was 2.5 billion half 

a century ago, it doubled in a 40-year period and then reached 7 billion. If growth continues in 

this way, the world population is expected to reach 9 billion in 2050. It is not possible for this 

population to sustain its ecological and biological continuity [4].  The data obtained reveals that 

poverty will increase due to the increase in population and the environment will be destroyed 

accordingly. Food scarcity emerges as the most important problem that increases poverty. 

Increasing poverty, destruction of the natural environment, and expansion of slum areas 

constitute the essence of environmental problems and, accordingly, global warming. The basis 

of global warming lies in the excessive food need and consumption resulting from excessive 

population growth. Stabilizing population growth may play a key role in solving many 

environmental problems. However, it seems very difficult to stabilize population growth and 

change the traditional living conditions of societies without increasing education standards [5]. 

It is possible to say that environmental awareness has an important place in the 

acquisition of the individual's attitude and habits towards the environment, primarily through 

the education and interactions received in the family, then on the street and at school.  The most 

important institutions where environment-living relations are discussed scientifically are 

schools. In schools, it is essential for the individual to recognize and evaluate the environment 

in which he lives in a spiral structure and to examine the direct or indirect relationships of living 

things to each other in his environment. Environmental education is very important, and within 

the spiral structure, basic environmental concepts gained in previous education stages are 

examined in detail. For this reason, it is of great importance to what extent biology teacher 

candidates, who teach living things and all the beings around us in a scientific dimension, know 

the basic concepts and environmental problems related to the environment and how the basic 

environmental problems are perceived by the teacher candidates. It is known that prospective 

biology teachers consider air pollution, genetically modified foods and excessive human 

pollution of the earth as the most important environmental problems [6].  

However, they seem to agree that pollution of rivers and seas, traffic, extinction of 

species, climate change and overuse of earth resources are among the important environmental 

problems. However, it is a matter of debate how prospective teachers interpret air pollution and 

global warming caused by air pollution, and the climate change thought to occur as a result, and 

its possible effects on the environment. 

The release of unwanted gases into the atmosphere, which is one of the main causes of air 

pollution, is one of the important issues on the agenda of all societies and countries since the 

1980s.  For this purpose, the Kyoto protocol was signed. Although it is an obligation for the 

countries that signed the Kyoto protocol to reduce carbon emissions into the atmosphere, it 

seems a bit difficult to say that this is fully complied with. It is known that countries with 

increasing industrial development, such as China and India, which have the highest carbon 

emissions, and the United States of America, have violated the Kyoto protocol. To reduce 

global warming, technological cooperation is required between developed countries and 

developing countries to reduce CO2 emissions into the atmosphere. However, it is seen that 

developed countries avoid spending for this purpose [7]. 

Preventing the destruction of rainforests should be the main problem of not only 

underdeveloped countries but also developed countries. Rainforests are the main centers where 

CO2 is converted into nutrients and oxygen. It is necessary to minimize global warming for the 

survival of the human species. For this purpose, developed countries must make significant 

contributions to these measures to ensure their continuity [8]. It is not difficult to guess that the 
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recent anomalies in weather conditions are a result of global warming and that if precautions 

are not taken, they will trigger a global disaster in the long term [9]. The effects of air pollution, 

global warming and the global climate change that they affect together are felt in different parts 

of the world day by day. 

It is known that global warming is closely related to the use of fossil fuels. For this 

reason, activities and government support to increase clean energy obtained from natural 

resources, especially solar and wind energy, need to be increased in the coming periods. Survey 

studies show that a significant part of society recommends the expansion of solar and wind 

energy, while demanding the reduction of fossil fuels and nuclear energy. The education 

systems of the countries need to persuade students who will be responsible citizens of the future 

to use clean energy sources, and concrete and applicable examples must be adopted in a concise 

and concise manner during this persuasion phase.  Similar practices can be used to protect and 

develop food resources. Developing natural resources and using them as food sources without 

harming nature will contribute to less carbon emissions and reduction of global warming [10].  

Ecologically, the sustainability of living populations depends on their ability to achieve 

and maintain a balanced population structure.  This happens when stable climatic conditions 

persist in a location and species that adapt to the conditions do not frequently encounter any 

surprising weather conditions.  It was investigated whether teacher candidates made any 

contribution to minimizing climate change, and it was observed that although some of them 

participated in active studies, some of them did not participate in any studies [6]. 

UNFCCC recommends that the elements of "education, implementation, raising social 

awareness, social participation, public access to all kinds of information and cooperation" 

should be taken as basis in determining policies and practices regarding climate change (Mori, 

2002). We see that in some countries, climate change has been determined as a priority for 

administrators and is widely included in party and government programs. Social support was 

adopted as the main factor in determining these strategies. For example, in the UK, public 

education about climate change has become a priority for governments and social organizations 

since the 1990s. Studies show that the people in this country have become more conscious about 

global warming over time [11,12]. In most countries, there is a general acceptance that climate 

changes are "human-induced" and the human factor is thought to be the main cause of climate 

change. The majority reveal that they think that global warming, deforestation, carbon 

emissions, transportation-related air pollution, thermal power plants and other production units 

are the main factors [13,14]. However, it is not possible to say that the public agrees on the 

causes of global warming. For example, in England, only 30% of the public believe that CO2 

is the main gas polluting the atmosphere [15].  

In the USA, 18% of the public believe that fossil fuels cause atmospheric pollution and 

global warming [15]. It is seen that most of the people believe that the main factor of climate 

change is due to the destruction of forests, and that they do not adequately understand the 

importance of CO2 emissions. The general belief is that deforestation reduces O2 production 

for the atmosphere and, accordingly, reduces clean air [14]. It has been observed that most 

scientists believe that events such as rising sea levels and wars, which they think do not have a 

direct impact on global warming, may cause a decrease in oxygen on the earth [15]. 

In a study conducted to investigate what prospective teachers know about climate change and 

their possible effects on environmental problems; it was determined that the candidates viewed 

climate change as a very important environmental problem. In addition, it was determined that 

the participants viewed species extinction as secondary factors and traffic and overpopulation 

as fewer effective factors. All these findings reveal that the causes of climate change are 

interpreted very differently by the public. It has been determined that the symptoms of climate 

change are the variability of meteorological events, irregularity in rainfall and increase in 
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temperature. It has been observed that climate change is mostly attributed to social justice and 

environmental protection activities [16].  

Since the end of the last century, "global warming" has generally been tried to be 

explained as the increase in the rate of greenhouse gases resulting from human activities. 

Although the "global warming" metaphor is accepted as a priority by society in terms of global 

risk, it reveals that the "climate change" or "greenhouse gas" effect expressed by scientists is 

more complex than the public understands [17]. Local people generally do not understand how 

the work done by people in their daily lives may affect global warming [18]. While much of 

society sees climate change as the main environmental threat, it is observed that they believe 

that the impact of global warming is less [19]. Although global warming is mentioned more in 

the press and among the public, it seems that these two concepts are used to mean almost the 

same things [20]. 

Climate change is an important reality that humanity has begun to face, and they seem 

to accept that global warming has started recently. It is generally accepted that climate change 

is caused by the greenhouse gas effect caused by human activities. According to the IPCC 

report, current changes in climate may have occurred due to natural variability or human 

activities [21]. It is seen that global warming is generally perceived by society as the decrease 

in the level of ozone in the atmosphere, the greenhouse gas effect, and the melting of glaciers 

and large glaciers due to warming. It is seen that climate change is mostly perceived as natural 

events and their environmental effects. “Global warming is seen as a concept that is considered 

more serious and prioritized than climate change. For this reason, the general belief, both 

individually and socially, comes to the fore that global warming must be combated and 

overcome. It seems that the prevailing opinion is that afforestation efforts are important for 

preventing climate change and that they will not primarily affect global warming. It is possible 

to observe the most obvious effects of the human factor on climate change, especially in Latin 

America, Europe, and African and Asian countries where local temperature changes are felt 

most strongly. 

Many scientific studies have been conducted on climate change based on experimental, 

physical, sociological and socio-cultural principles (Borick and Rabe, 2010). The findings 

reveal that although we have obtained a large amount of data about the causes and effects of 

climate change, the real difficulty in understanding climate change varies in different regions 

of the world depending on geographical, economic and cultural differences. 

The information obtained through education around the world is perhaps the most important 

criterion, showing the extent to which societies are aware of climate change. In addition to 

improving basic education in the strategy regarding climate change, societies' understanding of 

climate change must also be changed. Other factors may include changes in society's reflexes 

to climate change. Each geographical region and society have its own ability to perceive and 

create reflexes. For this reason, national and regional programs should regulate citizens' basic 

knowledge about climate change and the measures that can be taken on an individual basis. 

Studies on climate change have a complex structure that includes anthropology, sociology, 

psychology, geography and many related basic disciplines. The interaction of all these 

phenomena and individual behaviors and attitudes gains great importance in understanding 

climate change. 

Based on the studies conducted, it is possible to say that the level of education is the 

main factor in the process of awareness about climate change [22]. All environmental problems 

arise from the excessive use of natural resources by individuals and communities, and 

environmental education offered to students at all levels should be based on controlling 

individuals' consumption patterns. Only in this way can environmental well-being and 

protection of living diversity in nature be possible. Another issue that needs to be emphasized 

is that there is a contradiction between the environmental education given to students today and 
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the responsibilities of individuals towards the environment. It is not possible to say that 

environmental education is sufficient for society and students at all levels. Only in this way can 

environmental well-being and protection of living diversity in nature be possible [23-25]. 

 

 

CONCLUSION 

 Environmental education in schools is of great importance, and one of the main elements 

of this education is undoubtedly Biology teachers. Based on the results of this study, it is 

possible to say that prospective biology teachers are generally aware of the relationship between 

environmental changes and climate change. However, in the education of Biology teachers, 

discussing how the environment, global warming, greenhouse gas effects and the resulting 

gradual climate changes can be minimized by providing education to local schools is becoming 

increasingly important in biology education. 
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