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Abstract: 

The purpose of this study is defined as examining the awareness of preservice science 

teachers studying in faculties of education regarding the concept of global pollution and 

its effects on living things. The study group consisted of first- and fourth-year students 

studying in the Science Education Departments of the Education Faculties of four public 

universities in Turkiye using a convenient sampling method, a purposive sampling 

method. The study was conducted with a total of 80 prospective teachers, 10 from each 

grade. The study employed a semi-structured interview technique, a qualitative research 

method. The researcher developed an interview form containing six open-ended 

questions on "Biological Effects of Global Pollution on Living Organisms" as the data 

collection tool, and content validity was ensured through expert opinion. The research 

data were analyzed using descriptive analysis. The research findings indicated that 

prospective science teachers had a high level of awareness regarding the biological effects 

of air and water pollution on living organisms. It was determined that science teacher 

candidates have a higher awareness of the negative effects of global pollution on humans, 

but a lower awareness of its negative effects on plants and animals. Furthermore, it was 

determined that science teacher candidates and female teacher candidates who take 
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environmental courses have a higher awareness of the biological effects of global 

pollution on living things.  

 

Keywords: science, global pollution, teacher candidate 

 

1. Introduction 

 

In its simplest definition, the environment is the environment in which living things live. 

This environment is comprised of both living and non-living entities. Living entities 

include animals, humans, plants, and microorganisms; non-living entities include air, 

water, soil, temperature, and light (Gunay, 1995). 

 All living species interact with each other and contribute to the renewal of nature. 

However, after the industrial revolution, humans' negative impacts on nature (soil, air, 

water, etc.) increased, disrupting this balance mechanism (Basoglu, 2014). 

 As industrialization increased and developed, the use of fossil fuels such as oil and 

coal to meet energy needs increased the levels of gases which create a greenhouse effect 

in the atmosphere (Akın, 2009). Global warming has emerged as a result of the 

greenhouse effect created by increased fossil fuel consumption (Maslın, 2011). 

 Environmental problems and the resulting pollution began to be seen as a problem 

in the 1970s, and environmental awareness and sensitivity began to grow worldwide 

from that time on (Akın, 2009). At the 1971 SMIC (Scientific Activities on Climate Impact) 

conference, scientists' research highlighted the danger of rapid global change due to 

human-related factors (Basoglu, 2014). In the 1980s, evidence demonstrated that 

environmental problems negatively impact all living things. Previously thought to be 

limited to water, air, and soil pollution in industrial zones, environmental problems were 

later found to have many other consequences (Akın, 2009). In 1988, the 

Intergovernmental Panel on Climate Change (IPCC) was established by the United 

Nations Panel and the World Meteorological Organization due to concerns about the 

possibility of global warming (Maslın, 2011). Numerous NGOs worldwide conducted 

studies to draw attention to climate change, and in 1992, at the RIO Earth Summit, the 

United Nations Framework Convention on Climate Change (UNFCCC) was signed to 

protect the global climate. 

 Advancements in technology, industrial development, and population growth 

have disrupted the natural balance of the environment. This disruption has led to a 

significant increase in environmental pollution. One of the major causes of environmental 

pollution is the activities within the agriculture, industry, transportation, and tourism 

sectors. However, in order to achieve sustainable development in these sectors, 

investments must be environmentally compatible. As in the rest of the world, 

environmental pollution in Türkiye has been increasing due to a lack of sufficient 

sensitivity and awareness (Çınar, 2013) 
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2. Literature Review 

 

A study conducted by Tikka et al. (2000) in Finland aimed to examine the effects of 

students' educational backgrounds at universities and other schools on their attitudes 

toward the environment and nature, their activities related to the environment and 

nature, and their knowledge. The findings indicated that female students are more 

environmentally responsible than male students. 

 A study conducted by McMillan et al. (2004) in Canada aimed to investigate the 

impact of a university-level environmental studies course on students' environmental 

values. The results indicated that students' environmental values deepened after taking 

these courses, shifting from an anthropocentric to an ecocentric state.  

 A study conducted by Zak and Munson (2008) aimed to determine preservice 

primary school teachers' understanding of basic ecological concepts. It was observed that, 

in general, preservice teachers concentrated on developing two sets of concepts related 

to nutrition and ecosystems and did not include concepts such as biotic and abiotic factors 

at all. A study conducted in Greece by Barbas et al. (2009) aimed to investigate the impact 

of various nature documentaries on students' environmental awareness at the primary 

school level. The results indicated that nature documentaries can increase environmental 

awareness. 

 A study conducted in Nigeria by Ajiboye and Olatundun (2010) aimed to examine 

the lasting effects of environmental education supplemented with out-of-school learning 

activities on environmental knowledge in primary school students. The study revealed 

that environmental education supplemented with out-of-school learning activities was 

more effective on environmental achievement than traditional methods. A study by 

Fettahlıoglu (2018) aimed to analyze the social and environmental problems perceived 

by science teacher candidates based on their classroom and environmental literacy levels. 

The study concluded that teacher candidates' knowledge of environmental issues was 

superficial, meaning they were primarily concerned with problems they encountered in 

their immediate environment and were unable to fully grasp environmental issues that 

pose a global problem. 

 A study by Esme et al. (2021) found that mathematics and science teacher 

candidates had a high level of awareness of environmental issues and the concept of 

renewable energy. It was determined that there were significant differences in awareness 

levels of environmental problems based on department, relevant course taking, and 

grade level variables, but no significant differences were found based on gender and 

family income. In a study conducted by Torun (2024), science teacher candidates' general 

awareness of sustainable development and awareness of economic, environmental, and 

social sustainability were found to be high. However, no significant difference was found 

based on the parents' level of education or grade level. When gender, environmental 

course taking, and the high school they graduated from were examined, significant 

differences were found between the teacher candidates' sustainable development 

awareness scores. The purpose of this study is to determine the awareness of preservice 
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science teachers studying in faculties of education regarding the biological effects of 

global pollution on living organisms, and to examine their levels of awareness in relation 

to various variables. The research problem of this study is stated as follows:  

• What is the level of awareness of preservice science teachers studying in faculties 

of education regarding the biological effects of global pollution on living 

organisms? 

 The sub-problem statements of the research are as follows: 

1. Do the examples provided by preservice science teachers regarding global 

pollution differ based on:  

(a) Whether they have taken an environmental course, 

(b) Their gender? 

2. Does the awareness of preservice science teachers regarding the negative effects 

of air pollution on humans, animals, and plants differ based on: 

(a) Whether they have taken an environmental course, 

(b) Their gender? 

3. Does the awareness of preservice science teachers regarding the negative effects 

of water pollution on humans, animals, and plants differ based on:  

(a) Whether they have taken an environmental course, 

(b) Their gender? 

 It is imperative that the teachers who will educate future generations will also raise 

students who, in the future, will enter various professions, respond to different 

environmental problems, and play influential roles in environmental matters. In this 

context, it is particularly important to investigate and reveal the awareness levels of 

preservice science teachers regarding the biological effects of global pollution, which 

constitutes one of the most significant aspects of environmental problems affecting 

human life. 

 

3. Material and Methods 

 

This research was designed using the phenomenological design, a qualitative research 

design. A phenomenological design focuses on phenomena we are aware of but lack 

detailed knowledge about (Yıldırım & Simsek, 2016). A case study, on the other hand, 

investigates a situation within a real-life context or environment. A case study should 

provide an in-depth understanding of the situation. For this purpose, a variety of data, 

from observation and interviews to documents and audiovisual materials, is used (Bal, 

2016). 

 

3.1. Study Group 

This study employed a conveniently accessible case sample, a purposive sampling 

method. Purposive sampling is useful in explaining phenomena and events in many 

situations. Because in this method, the researcher prefers the situation that will reach 

them most closely and quickly (Yıldırım and Simsek, 2016). 
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 The study group consisted of prospective teachers studying in the first and fourth 

years of the Science Education Departments of the Education Faculties of four public 

universities. The study was conducted with a total of 80 prospective teachers, 10 from 

each class. However, insignificant data were excluded from the study, and the opinions 

of 5 prospective teachers from each class were evaluated, and the data from a total of 40 

prospective teachers were analyzed. In order to administer the questionnaires to the 

relevant students within the scope of the study, the necessary official permissions were 

obtained respectively through documents dated 02.02.2017 (No: 19125448-730.08.03), 

02.01.2017 (No: 27224817-044), 13.03.2017 (No: 13466035-805.02.02.02), and 15.12.2016 

(No: 76218066-302.14.01). 

 
Table 1: Demographic Characteristics 

Demographic Characteristics Frequency Percentage (%) 

Gender Female 26 65 

Male 14 35 

University 1 10 25 

2 10 25 

3 10 25 

4 10 25 

Grade Level 1st Grade 20 50 

4th Grade 20 50 

 

The demographic characteristics of the participants in the study are presented in Table 1. 

A total of 40 prospective teachers participated in the study, 26 of whom were female and 

14 were male. Ten prospective teachers were interviewed from each university. Twenty 

of the prospective teachers were in their first year and 20 were in their fourth year. 

 

3.2. Data Collection Tool 

The semi-structured interview technique, a qualitative research method, was used in the 

study. Interviewing involves collecting data from relevant individuals within the 

framework of the research questions (Buyukozturk, 2014). A semi-structured interview 

form developed by the researcher was used as the data collection tool in the study. The 

researcher reviewed the relevant literature and examined qualitative and quantitative 

studies. The theoretical basis of the study was established through the literature review, 

and the questions planned to be included in the interview form were determined. 

Questions about the biological effects of global pollution were then posed to prospective 

teachers and faculty members for the measurement tool, and their opinions were 

obtained. The interview form was prepared to evaluate the questions in terms of purpose 

and scope, and validity was obtained through expert opinion. The prepared interview 

questions were finalized based on the opinions of two science education experts, one 

biology expert, one measurement and evaluation expert, one public health expert, two 

science teachers, and one Turkish language expression teacher. 
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3.3. Validity and Reliability Study 

To ensure the credibility of the study, the semi-structured interview form was shown to 

eight experts and revised after their review. A pilot study was then conducted with 10 

prospective teachers. The researcher, along with a field expert, evaluated the pilot study 

results to determine whether the questions were clear and understandable and whether 

the answers provided reflected the answers to the questions posed. At the end of this 

study, the credibility of the question items was ensured. Furthermore, the consistency of 

the study was enhanced by recording the interviews with a voice recorder and 

transcribing them accurately. 

 

3.4. Data Collection and Analysis 

The universities where the study would be conducted were identified, the necessary legal 

permissions were obtained, and data was collected during the 2016-2017 academic year. 

Before the interviews, the volunteered preservice teachers were informed about the 

interview process and the interview form. Face-to-face interviews with the participating 

preservice teachers were conducted using a voice recorder. Interviews lasted an average 

of 45 minutes for each preservice teacher. 

 Descriptive analysis was used to analyze the data collected through the interviews 

and transcribed into text. In conveying the participants' opinions, the teacher candidates 

were given numbers from 1 to 40. A total of four public universities were included in the 

study, with 10 participants selected from each university. In descriptive analysis, a 

framework for data analysis is created based on the interviews. According to this 

framework, the themes under which the data will be organized are determined. In 

descriptive analysis, the opinions of the participants are analyzed. 

 

Figure 1: The Data Analysis Process 

     

 

 

 

 

 

 Data analysis is illustrated in Figure 1. At the end of the interviews, the audio 

recordings were listened to, and the data were converted into text. The qualitative data 

analysis process is carried out in a three-stage classification process.  

 The first of these stages is "data reduction." In this stage, the data collected from 

the field and not yet processed are subjected to the processes of sorting, summarizing, 

and transforming (Miles & Huberman, 1984). In accordance with this stage, the data 

collected from 80 preservice teachers was sorted, and irrelevant data was removed, 

resulting in a content analysis conducted with the data from a total of 40 preservice 

teachers.  

Creating a theme 

and sub-theme 

Obtaining expert 

opinion 

Interpretation of 

data 
Data reduction 
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 The second step of the data analysis is "data visualisation." This stage aims to 

weave the data extracted, summarized, and transformed during the data reduction 

process into a structure designed to draw specific conclusions. Thus, the data set, which 

does not yet carry a specific meaning, is transformed into a more comprehensible form 

by interweaving the data (Miles & Huberman, 1984). For this purpose, the obtained data 

were divided into themes and subthemes and made more understandable. Expert 

opinions were obtained in the creation of themes and subthemes to increase the 

credibility and consistency of the research.  

 The final step of the data analysis process recommended by Miles and Huberman 

(1984) is "reaching and confirming the conclusion." The reality, which remains vague and 

somewhat hidden within the data at the beginning of the research process, is determined 

in the final stage. In this stage, the collected data are explained and interpreted, and a 

detailed description is provided by presenting the participants' opinions. In presenting 

the participants' opinions, the teacher candidates were assigned numbers from 1 to 40 

(the top 5 candidates for each university were coded as taking environmental courses). 

Numbers 1 to 10 represent prospective teachers studying at the first university, numbers 

11 to 20 represent prospective teachers studying at the second university, numbers 21 to 

30 represent prospective teachers studying at the third university, and numbers 31 to 40 

represent prospective teachers studying at the fourth university. 

 

4. Results and Discussion 

 

4.1 Dimension (a)  

Dimension (a) of the problem is "Do science prospective teachers' examples of global 

pollution differ depending on whether they have taken an environmental course?"  

 The results are shown in Table 2. 

 
Table 2: Change in responses to the question "Can you explain global pollution with 

examples?" based on whether the prospective teachers have taken an environmental course 

Theme Subtopic E.C. Not taking E.C. Taking/f 

Environmental  

Pollution 

Air pollution 12 15 

Water pollution 9 13 

Soil pollution 5 13 

Light pollution 1 1 

Noise pollution 2 2 

Nuclear pollution 1 1 

Radioactive Pollution 2 0 

Humans'  

Damage to  

Nature 

Industrialization 0 1 

Population Growth 0 2 

Unplanned Urbanization 1 1 

Forest Fire and Destruction 1 2 

Erosion 1 0 

Exhaust Fumes 4 0 

Perfume and Deodorant Use 5 3 
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Lack of Environmental Awareness 2 4 

Use of Non-Renewable Energy Resources 2 2 

Smoking 1 0 

Factory-Ship Waste and Garbage 9 4 

Impact of  

Natural  

Events 

Ozone Layer Depletion 7 3 

Global warming 2 5 

Acid Rain 4 2 

Climate Change 2 4 

Melting of Glaciers 3 3 

Changes in Greenhouse Gas Level 0 1 

Total  76 82 

 

Table 2 shows the frequencies of responses given by science teacher candidates who have 

and have not taken environmental courses to the question, "Can you explain global 

pollution with examples?" The teacher candidates' answers to global pollution were 

grouped under three themes: "environmental pollution," "human harm to nature," and 

"the impact of natural events." When evaluating the teacher candidates' responses under 

the environmental pollution theme, it was determined that they responded "air pollution 

(f=27), water pollution (f=22), and soil pollution (f=18)" more frequently than other 

subthemes, and accordingly, their awareness of air, water, and soil pollution was higher. 

On this topic, teacher candidates T1, T12, T25, and T33 stated, "I consider air, water, and 

soil pollution a global problem." Based on these findings, teacher candidates identified 

global pollution as the most prominent environmental pollution. However, it was found 

that candidates who took environmental courses had higher frequencies of responses 

under the specified subthemes, and therefore, their awareness was higher. It was 

determined that candidates who took environmental courses did not mention 

"radioactive pollution" at all. Candidates T2 and T4 stated that "radioactive pollution is a 

dangerous phenomenon that negatively affects all living things." These findings were only 

expressed by candidates who received education at a public university. This may be due 

to the high number of factories in the area where the teacher candidates live. When the 

overall results were evaluated on the environmental pollution theme, it was determined 

that candidates who took environmental courses (f=45) had higher awareness. 

 When the responses given by the teacher candidates under the theme of human 

damage to nature were evaluated, it was found that the subtheme "Factory-Ship Waste 

and Garbage (f=13)" was mentioned more frequently than the other subthemes. 

Candidates who did not take environmental courses had higher frequencies of responses 

under the specified subtheme, and therefore, candidates who did not take environmental 

courses had higher awareness. Regarding this topic, candidates T13 and T28 stated, “I 

think that the lack of filters in factories causes air pollution and harms all living things.” 

Candidate T34 stated, “I think that the disposal of factory waste into the sea causes water 

pollution and harms the lives of marine life.” Candidate T15 stated, “I think that the leakage of 

oil reserves carried on ships into the sea and the disposal of ship waste into the sea will negatively 

affect the lives of all living things.” Based on these findings, prospective teachers analyze 

the pollution events they observe in their environment in depth and can predict their 
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consequences. It was found that candidates who did not take environmental courses did 

not mention the subthemes of “industrialization” and “population growth,” and their 

awareness on these issues was lower than those who did. Similarly, candidates who did 

take environmental courses did not mention the subthemes of “Smoking,” “Erosion,” and 

“Exhaust Fumes,” and their awareness on these issues was lower than those who did not 

take environmental courses. When the overall results were evaluated regarding the 

theme of human damage to nature, it was determined that candidates who had not taken 

an environmental course (f=26) had a higher level of awareness. 

 When the responses given by the prospective teachers under the theme of the 

impact of natural events were evaluated, it was determined that candidates who had 

taken an environmental course more frequently mentioned the subthemes "global 

warming (f=5)" and "climate change (f=4)", while those who had not taken an 

environmental course more frequently mentioned the subthemes "ozone layer depletion 

(f=7)" and "acid rain (f=4)", indicating a higher level of awareness on these issues. 

Regarding the topic, candidates T3 and T5 stated, "I think ozone layer depletion and the 

resulting harmful gases reaching the earth, as well as acid rain, are a global problem." 

Furthermore, candidates T8 and T17 stated, "I think global warming and climate change are 

problems affecting the entire world." Additionally, it was determined that candidates who 

had not taken an environmental course did not mention the subtheme "Changing 

Greenhouse Gas Rates" at all and that their awareness of these issues was lower than that 

of those who had taken environmental courses. When the overall results were evaluated 

regarding the impact of natural events, it can be said that the awareness levels of 

candidates who had taken an environmental course (f=18) and those who had not (f=18) 

were similar. 

 

4.2 Dimension (b)  

Dimension (b) of the problem is "The examples provided by preservice science teachers 

regarding global pollution differ according to their gender."  

 The results are shown in Table 3. 

 
Table 3: The variation in responses to the question "Can you explain global  

pollution with examples?" based on the gender of the preservice science teachers 

Theme Subtopic Woman/f Man/f 

Environmental 

Pollution 

Air Pollution 15 11 

Water Pollution 13 10 

Soil Pollution 6 10 

Light Pollution 2 0 

Noise Pollution 4 0 

Nuclear Pollution 0 2 

Radioactive Pollution 0 2 

Humans' 

Damage to 

Nature 

Industrialization 1 0 

Population Growth 1 1 

Unplanned Urbanization 2 0 

Forest Fire and Destruction 3 0 
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Erosion 0 1 

Exhaust Fumes 4 0 

Perfume and Deodorant Use 8 0 

Lack of Environmental Awareness 5 1 

Use of Non-Renewable Energy Resources 3 1 

Smoking 1 0 

Impact of 

Natural 

Events 

Factory-Ship Waste and Garbage 10 4 

Ozone Layer Depletion 7 3 

Global warming 5 2 

Acid Rain 2 4 

Climate Change 4 2 

Melting of Glaciers 4 2 

Changing Greenhouse Gas Rates 1 0 

Total  100 56 

  

Table 3 shows the frequencies of responses given by female and male science teacher 

candidates to the question, "Can you explain global pollution with examples?" The 

teacher candidates' answers to global pollution were evaluated under three themes: 

environmental pollution, human damage to nature, and the impact of natural events. 

 When the teacher candidates' responses under the environmental pollution theme 

were evaluated, it was determined that they gave the subthemes "air pollution (f=27), 

water pollution (f=22), and soil pollution (f=18)" more frequently than the other 

subthemes, and that their awareness of these issues was at a similar level. Regarding this 

topic, candidate T12 stated, "I think air, water, and soil pollution negatively affect all living 

things, both directly and indirectly." Teacher candidates are aware of the interrelationships 

between natural events and living things and can predict their consequences. Female 

candidates did not mention the subthemes "radioactive pollution" and "nuclear 

pollution," indicating lower awareness than male candidates on these issues. Male 

candidates did not mention the subthemes "light pollution" and "noise pollution," 

indicating lower awareness than female candidates on these issues. When the overall 

results were evaluated regarding the environmental pollution theme, female candidates 

were found to have higher awareness. 

 When the responses given by prospective teachers under the theme "human 

damage to nature" were evaluated, female prospective teachers responded more 

frequently to "perfume and deodorant use (f=8)," "exhaust fumes (f=4)," and "lack of 

environmental awareness (f=5)" than other subthemes, while they did not mention 

"erosion" at all. Male candidates did not respond to questions such as "Smoking," 

"Exhaust Fumes," "Perfume and Deodorant Use," "Forest Fires and Destruction," 

"Unplanned Urbanization," and "Industrialization," and were found to have lower 

awareness on this issue than female candidates. Female candidates were found to have 

higher awareness on the subthemes "Factory and Ship Waste and Garbage (f=14)," "Lack 

of Environmental Awareness (f=6)," and "Use of Non-Renewable Energy Resources (f=4)" 

under this theme. Regarding this topic, candidates T14 and T23 stated, "I think that the use 

of perfume, car exhaust fumes, and smoking cause air pollution and affect all living things." 
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Teacher candidates generally explained global pollution using the most common events 

in their immediate environment. When the overall results were evaluated regarding the 

theme "Human Damage to Nature," it was determined that female candidates (f=38) had 

higher awareness. When examining the responses of prospective teachers under the 

theme of the impact of natural events, female candidates were more likely to respond to 

"global warming (f=5)," "climate change (f=4)," "ozone layer depletion (f=7)," and "glacier 

melting (f=4)," and, consequently, they were more aware of these issues than male 

candidates. In the responses under this theme, male candidates were more likely to 

respond to "acid rain (f=4)" than female candidates, and, consequently, they were more 

likely to respond to these issues than female candidates. Regarding this topic, prospective 

teachers T5, T15, T27, and T32 stated that "the depletion of the ozone layer, the transmission 

of harmful gases to the earth, and the resulting climate change resulting from global warming are 

negative natural events that affect all living things." Pollution is explained by the most 

frequently discussed natural events. Male candidates did not respond to the question 

"Changing Greenhouse Gas Rates" at all and were less aware of these issues than female 

candidates. When the overall results were evaluated regarding the impact of natural 

events, female candidates (f=23) were found to have higher awareness. 

 

4.3 Dimension (c)  

Dimension (c) of the problem is "Does science teacher candidates' awareness of the 

negative effects of air pollution on humans, animals, and plants vary by whether they 

have taken an environmental course (dimension a) and by gender (dimension b)?"  

 The results are presented in Table 4. 

 
Table 4: Responses to the question "What are the negative effects of air pollution on humans, 

animals, and plants?" vary by whether they have taken an environmental course and by gender 

Theme Subtopic Live 
E.C. Not 

Taking (f) 

E.C. 

Taking (f) 

Woman 

(f) 

Man 

(f) 

Occurrence  

of Biological  

Problems 

Respiratory  

diseases 
Human 23 24 33 14 

Respiratory  

diseases 
Animal 7 5 9 3 

Decrease in 

efficiency 
Herb 5 8 10 3 

Developmental 

problems 
Herb 11 12 15 8 

 

Table 4 shows the frequencies of the most common responses given by science teacher 

candidates to the question, "Do you think air pollution has negative effects on humans, 

animals, and plants? What are they?" The most common responses were grouped under 

the theme "occurrence of biological problems." When the responses given by the teacher 

candidates under the theme of "occurrence of biological problems" were evaluated, it was 

determined that the subtheme "Respiratory diseases (f=47)" was given more frequently 

than other subthemes, and accordingly, their awareness of respiratory diseases was 
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higher. When evaluated according to whether or not they had taken an environmental 

course, candidate T6 (who had taken an environmental education course) stated, "I think 

that allergic diseases such as asthma and bronchitis are increasing in people as a result of air 

pollution," and T18 (who had not taken an environmental education course) stated, "I 

think that air pollution will cause shortness of breath in people and that excessive air pollution can 

lead to poisoning." When evaluated by gender, female candidates mentioned the subtheme 

"Respiratory diseases (f=33)" more frequently than male candidates, and their awareness 

of this issue was higher than male candidates. Candidate T9 (female) stated, "I think air 

pollution will affect people with asthma more.” 

 When the responses given by teacher candidates under the theme of biological 

problems occurring, it was determined that they mentioned the subtheme "Respiratory 

diseases (f=12)" more frequently than other subthemes, and accordingly, their awareness 

of respiratory diseases was higher. When evaluated by whether they had taken an 

environmental course, candidates T22 (who received an environmental education course) 

and T31 (who received an environmental education course) stated, "I think animals may 

experience lung diseases and shortness of breath as a result of air pollution." When evaluated 

by gender, female candidates mentioned the subtheme "respiratory diseases (f=9)" more 

frequently, and their awareness of this issue was found to be higher than that of male 

candidates. Candidates T29 (female) and T37 (female) stated, "I think air pollution will harm 

the upper respiratory tract of animals." 

 When the responses given by preservice teachers under the theme of biological 

problems were evaluated, it was determined that the subthemes "Developmental 

problems (f=23)" and "Reduction in productivity (f=13)" were mentioned more frequently 

than other subthemes, and accordingly, their awareness of these subthemes was higher. 

When evaluated by whether or not they had taken an environmental course, candidate 

T12 (who received an environmental education) stated, "I think air pollution will cause a 

decrease in plant productivity, disrupt photosynthesis, and cause the plant to wilt." Candidate 

T3 (who received an environmental education) stated, "I think air pollution will cause 

problems in plant development." When the responses were evaluated based on whether they 

had taken an environmental course on the theme of biological problems, it was 

determined that the awareness of candidates who had taken an environmental course 

(f=20) was slightly higher. When evaluated by gender, female candidates were found to 

have stated the subthemes "Decrease in yield (f=10)" and "Developmental problems 

(f=15)" more frequently than male candidates, and their awareness of these issues was 

higher than that of male candidates. Candidate T13 (female) stated, "I think that air 

pollution will disrupt photosynthesis in plants, and as a result, the plant will dry out," while 

candidate T3 (male) stated, "I think air pollution will cause problems in the metabolic processes 

of plants." When the overall results were evaluated on the theme of biological problems, 

it was determined that female candidates (f=25) had higher awareness in the responses.  
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4.4 Dimension (d)  

Dimension (a) of the problem is “Does the awareness of prospective science teachers 

regarding the negative effects of water pollution on humans, animals, and plants vary 

depending on whether they have taken an environmental course (dimension a) or not 

(dimension b)?”  

 The results are presented in Table 5. 

 
Table 5: Responses to the question, "What are the negative effects of water  

pollution on humans, animals, and plants?" vary depending on whether the  

prospective science teachers have taken an environmental course and by gender 

Theme Subtheme Live 
E.C. Not 

taking (f) 

E.C. 

Taking (f) 

Woman 

(f) 

Man 

(f) 

Occurrence  

of Biological 

Problems 

Infectious  

diseases 
Human 10 10 11 19 

Infectious  

diseases 
Animal 5 7 8 4 

Decrease  

in efficiency 
Herb 5 4 6 3 

Developmental 

problems 
Herb 10 7 8 9 

 

Table 5 shows the frequencies of science teacher candidates' responses to the question, 

"Do you think water pollution has negative effects on humans, animals, and plants? What 

are they?" The most common responses were gathered under the theme of biological 

problems. 

 When the teacher candidates' responses under the theme of biological problems 

emerged, it was seen that they most frequently mentioned the theme of "Infectious 

diseases (f=20). When evaluated according to whether they had taken an environmental 

course, candidates S9 (who have taken an environmental education course) and T26 (who 

have not taken an environmental education course) stated, "I think water pollution will 

cause infectious diseases such as amoeba, dysentery, and cholera in humans." T27 (who has not 

taken an environmental education course) stated, "I think harmful substances ingested 

through water pollution will cause kidney stones." When evaluated by gender, candidates T7 

(male) and T23 (female) stated, "I think water pollution will cause microbial diseases 

transmitted through drinking water, such as amoeba and dysentery, in humans," while 

candidate T28 (female) stated, "I think that ingesting polluted water will cause the formation 

of kidney stones." 

 When the responses given by prospective teachers under the theme of biological 

problems were evaluated, it was determined that they mentioned "Infectious diseases 

(f=12)" more frequently than other subthemes and that they had greater awareness of the 

aforementioned subtheme. When evaluated by whether they had taken an environmental 

course, candidates T11 (who had taken an environmental education course) and T37 

(who had not taken an environmental education course) stated, "I think animals could be 

poisoned by wastewater contamination." When evaluated by gender, candidates T13 (female) 
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and T37 (female) stated, "I think microbial diseases will occur in animals that drink polluted 

water." 

 When the responses given by the prospective teachers under the theme of the 

emergence of biological problems were evaluated, it was determined that they mentioned 

the sub-theme "Developmental problems (f=17)" more frequently than the other sub-

themes and that they had a greater awareness of the mentioned sub-theme. When 

evaluated according to whether they had taken an environmental course, prospective 

teachers T1 (who took C.D.) and T22 (who took C.D.) stated, "I think that plants using water 

polluted by waste materials will experience growth and development problems." Prospect T17 

stated, "I think that plants that ingest polluted water will experience disruptions in 

photosynthesis." When the general results were evaluated under the theme of the 

emergence of biological problems, it was determined that the awareness levels of 

prospective teachers who took environmental courses (f=14) and those who did not (f=16) 

were similar. When evaluated according to gender, candidates T2 (female) and T22 

(male) stated, "I think the metabolic activities of plants that take in polluted water will be 

damaged." Candidate T18 (female) stated, "I think the photosynthesis of plants that use water 

polluted by waste materials will be disrupted." When the results were evaluated in general 

regarding the theme of the emergence of biological problems, it was determined that the 

awareness of female candidates (f=17) was slightly higher. 

 This study examined how preservice science teachers define the concept of global 

pollution in relation to their environmental course attendance and gender. When the 

definitions of global pollution were analyzed based on whether participants had taken 

an environmental course, it was found that the subthemes “Air, Water, and Soil 

Pollution” were most frequently cited as the causes of global pollution. These results 

indicate that preservice teachers who had taken environmental courses demonstrated 

higher awareness of global pollution. This may result from the new information they 

acquired during their courses and their engagement with environmental media. 

 Similar to the current study, Yilmaz et al. (2012) reported that preservice teachers 

emphasized fundamental environmental issues such as water pollution, global warming, 

air pollution, and soil pollution. Likewise, Bozkurt (2011) found a significant difference 

between science teacher candidates who took environmental courses and those who did 

not regarding their understanding of the greenhouse effect, the ozone layer, acid rain, 

and biodiversity. Altinel et al. (2024) also observed that nearly half of science teacher 

candidates associated the concept of environmental problems with the words “garbage” 

and “air pollution.” Similarly, Demir et al. (2023) identified global warming, water 

problems, deforestation, air pollution, and climate change as the most significant global 

environmental issues according to teachers. 

 When the definitions of global pollution were examined by gender, female teacher 

candidates gave more responses and demonstrated higher awareness than male 

candidates. Female participants emphasized subthemes such as “Air and Water 

Pollution,” “Factory-Ship Waste and Garbage,” and “Perfume and Deodorant Use,” 

while male participants focused more on “Air and Water Pollution,” “Factory-Ship Waste 
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and Garbage,” and “Acid Rain.” These findings suggest that both male and female 

teacher candidates show a relatively high sensitivity to environmental issues. In contrast, 

Ercengiz et al. (2014) and Erdogan (2016) reported no significant gender differences in 

environmental sensitivity or behavior among Social Studies and Psychological 

Counseling and Guidance preservice teachers. This difference may stem from science 

teacher candidates’ closer engagement with environmental topics due to the nature of 

their field. 

 Yilmaz (2024) found that environmental consciousness levels of teacher candidates 

varied across grades, with first-year students showing higher scores than those in later 

years. Additionally, female teacher candidates were more successful in transforming 

environmental awareness into practical skills than males. In the present study, both 

groups of science teacher candidates (those with and without environmental course 

experience) mentioned “Respiratory Diseases” most frequently when describing the 

negative effects of air pollution on humans. Both groups had similar awareness of air 

pollution’s effects, although awareness was slightly higher among those who had taken 

environmental courses. The same trend was observed for the effects of air pollution on 

animals, while the subtheme “Developmental Problems and Decreased Productivity” 

was most common for plants. These results indicate that attending environmental courses 

positively influences awareness of pollution’s biological effects. 

 Consistent with these results, Bradley et al. (1999) reported that students who took 

an environmental science course showed significant improvements in both knowledge 

and attitudes. When analyzed by gender, female participants mentioned “Respiratory 

Diseases” more frequently across all living groups (humans, animals, and plants), 

indicating higher overall awareness of the negative effects of air pollution. Similar results 

were obtained by Tikka et al. (2000), who found that female students were more 

environmentally responsible and more willing to engage in nature-related activities. 

However, Karatas (2013) found no significant gender differences in environmental 

awareness among preservice science, classroom, and social studies teachers. 

 Regarding water pollution, both male and female candidates most frequently 

mentioned “Infectious Diseases” as a negative effect on humans and animals. Those who 

had taken environmental courses expressed higher awareness levels than those who had 

not. For plants, “Reduction in Productivity” and “Developmental Problems” were the 

most common responses, with slightly higher awareness among females. These findings 

are consistent with Karatas (2013), who emphasized that environmental course 

attendance increases awareness of water pollution’s effects on living beings, even if 

gender does not always have a significant impact. 

 Overall, this study showed that preservice science teachers had higher awareness 

of the negative effects of global pollution on humans but lower awareness of its effects 

on plants and animals. This imbalance suggests that the biological dimensions of 

environmental pollution may not be sufficiently emphasized in current science education 

curricula. 
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5. Recommendations 

 

1) It was determined that pre-service science teachers had higher awareness 

regarding the biological effects of air, water, and soil pollution on living 

organisms; however, their awareness of the biological effects of noise and light 

pollution was lower. It may be recommended that the content of environmental 

courses included in science teacher education programs at faculties of education 

be reconsidered in order to increase awareness about noise and light pollution.  

2) It was found that pre-service teachers had higher awareness regarding the 

negative effects of global pollution on humans, whereas their awareness regarding 

its negative effects on plants and animals was lower. It may be recommended that 

the content of environmental courses in science teacher education programs be 

revised with a greater emphasis on the biological effects of global pollution on 

animals and plants.  

3) It was determined that taking environmental courses positively affected pre-

service science teachers’ awareness of the biological effects of global pollution. 

Therefore, it may be recommended to include environmental courses in other 

undergraduate programs within faculties of education as well as in programs of 

other faculties, and to update the content of existing courses accordingly.  

4) It was determined that female pre-service teachers had higher awareness 

regarding the biological effects of global pollution. In this regard, it may be 

recommended to increase the awareness of male pre-service teachers by 

encouraging their active participation in extracurricular environmental activities.  

5) The biological effects of global pollution are an important issue affecting all 

people. In-service training programs on these issues may be provided for teachers 

who will educate future generations.  

6) Awareness studies regarding the biological effects of global pollution may be 

conducted in different faculties and departments.  

 

6. Conclusion 

 

The findings of this study indicate that preservice science teachers who have taken 

environmental courses possess a higher level of awareness about global pollution than 

those who have not. Female preservice teachers were found to be more sensitive and 

conscious regarding environmental issues compared to males. The participants generally 

demonstrated stronger awareness of the human-related effects of pollution, especially 

respiratory and infectious diseases, while showing weaker understanding of the 

biological and ecological consequences affecting plants and animals. 

 It is recommended that faculties of education revise the content of environmental 

courses in science education programs to include more emphasis on the biological and 

ecological effects of global pollution on plants and animals. Environmental education 

curricula should integrate practical applications, such as fieldwork and project-based 
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learning, to help preservice teachers connect theoretical knowledge with real-world 

environmental challenges. Furthermore, in-service training programs focusing on global 

pollution and its biological effects should be offered to practicing teachers who will 

educate future generations. 

 Raising awareness of the biological effects of global pollution across different 

faculties and academic disciplines is also essential for developing a holistic 

understanding of environmental issues. Ultimately, global pollution affects not only 

humans but also all living organisms and ecosystems. Therefore, developing 

environmentally literate, responsible, and sensitive science teachers is a critical step 

toward promoting environmental awareness in future generations. 
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