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Abstract: Environmental literate citizenship is a lifelong learning process that aims to develop 

citizens who have the knowledge, skills, and commitment to make responsible decisions that will 

affect the quality of the environment. The purpose of the present study was to evaluate the 

environmental literacy levels of nursing students in terms of sustainable environmental by 

considering the dimensions of environmental literacy. It was also aimed at understanding the 

correlation among dimensions of environmental literacy and revealing the factors affecting the 

dimensions of environmental literacy. This research was designed as a descriptive study in the 

survey model. A total of 278 nursing students participated in this research. It was revealed that 

students obtained a high score for use and concern from the dimensions of environmental literacy, 

their attitudes towards the environment were moderate; however, nursing students took the lowest 

points for the environmental knowledge component, which indicates that students need support in 

environmental knowledge. It was put forward that there were statistically significant differences 

based on gender and taking environmental related courses with dimensions of environmental 

literacy. All dimensions of environmental literacy were found to be positively correlated with each 

other, ranging from low to moderate relations.  
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1. Introduction 

The concept of environmental literacy was first used by Charles E. Roth in 1968 [1]. 

Environmental literacy was defined as an individual's level of environmental knowledge 

and awareness [2] (p.13). Charles E. Roth expanded his first definition of environmental 

literacy in 1992 and reported that environmental literacy should also include observable 

behaviors [3] (p.10). At this point, Roth emphasizes the necessity of developing skills in 

problem solving, planning, and cooperation, apart from the knowledge, behavior, and 

sensitivity necessary for literacy, and the importance of education for the environment [4]. 

According to Orr, an environmentally literate individual knows the effect of science, 

technology, culture, and agricultural activities on the functioning of natural systems and 

takes sound environmental decisions that will provide the sustainability of the 

environment [5].  

Environmental literate citizenship is a lifelong learning process that aims to develop 

citizens who have the knowledge, skills, and commitment to make responsible decisions 

that will affect the quality of the environment [6]. An environmental literate individual is 

conscious, sensitive, and morally mature and will not contribute to the deterioration of 

his/her environment [7]. 

Environmental education and the development of environmental values in higher 

education institutions are some of the topics that have been discussed intensively 

[8,9,10,11]. University students are expected to take an active role in social and 

professional life after graduation because one of their important roles is to carry the 

knowledge, skills, attitudes, and values they gained during their university education to 

their professional and personal lives and environments. Therefore, one of the goals of 
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universities is to enable all students to become environmental literate regardless of their 

field. The first step to achieve this goal is to find the current environmental literacy levels 

of university students. The development of this phenomenon is an important step for 

future generations to live on a healthier and more sustainable planet [12]. Higher 

Education for Sustainable Development has been encouraged by UNESCO through 

different programs [13] and currently with Agenda 2030 [14].  

Studies have been carried out to determine the level of environmental literacy in 

various universities around the world [15,16,17,18,19,9,20,21,10,22]. The results of these 

studies stated that the environmental knowledge level of university students was low. 

The results of the research carried out at different levels of formal education in Turkey, it 

was found that students' environmental knowledge levels were low 

[23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41].  

The Environmental Literacy Project carried out in Canada produced material for all 

teachers, based on the fact that environmental issues are an interdisciplinary subject and 

students need to be environment literate regardless of their field of study [8]. Thomas and 

Nicita emphasized that research should be carried out with the aim of determining 

environmental literacy, and in this way, the effectiveness of environmental and 

sustainable development education in universities should be determined [42].   

Universities are leaders in the development of forms of education to design solutions 

to problems associated with sustainable development [43]. Kirk reported that nursing 

students receive insufficient training to understand the links between the environment, 

sustainability, and health [44]. Therefore, pedagogical strategies are required to break the 

current education gap and include environmental sustainability for the nursing degree 

[43].  

The concept of sustainable development is fundamental to health systems and it is 

necessary for nurses to know the terms of sustainability and the environment and their 

relationship to human health and well-being [45,46]. The nursing group is a change agent 

with the capacity to improve health and control the use of health resources; therefore, 

knowledge and skills on sustainability in the nursing profession and the effects of 

environmental issues will make it possible to change attitudes and forms of action in their 

daily work, which will improve people's health [43,47].  

As it can be seen from the results of the studies above, although there are many 

studies on environmental literacy in various universities around the world, this research 

is planned to be conducted since there are very few studies on the environment in the field 

of nursing. 

In of this information, to find the environmental literacy levels of nursing students 

studying at the faculty of nursing in terms of sustainable environment by considering the 

four main dimensions of environmental literacy (knowledge, attitude, use, and concern); 

the investigation of whether the environmental literacy levels change depending on 

selected variables (gender and having environment related courses) and determining the 

correlations among the dimensions of environmental literacy (EL) constitutes the problem 

of this research.  

2. Purpose of the Study 

The purpose of the present research was to evaluate the environmental literacy levels 

of nursing students studying at the faculty of nursing in terms of a sustainable 

environment by considering the four main dimensions of environmental literacy 

(environmental knowledge, environmental attitude, environmental use, and 

environmental concern). The present study also aimed to understand the correlation 

among the four components of environmental literacy and to reveal the factors affecting 

the four dimensions of environmental literacy. Responses were sought to the following 

questions within the scope of this purpose: 

1. What is the level of four dimensions of environmental literacy among nursing 

students studying at the Faculty of Nursing? (environmental knowledge, 
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environmental attitudes, environmental uses, concern toward environmental 

problems) 

2. 2Is there any correlation among the four dimensions of EL of nursing students 

studying at the Faculty of Nursing? 

(a) Is there any correlation between nursing students’ EL dimensions of knowledge 

and attitude?  

(b) Is there any correlation between nursing students’ EL dimensions of knowledge 

and use? 

(c) Is there any correlation between their EL dimensions of knowledge and concern? 

(d) Is there any correlation between their EL dimensions of attitude and use? 

(e) Is there any correlation between their EL dimensions of attitude and concern? 

(f) Is there any correlation between their EL dimensions of use and concern? 

3. Does the level of environmental literacy for four dimensions scores differ? 

(a) based on their gender?  

(b) based on their environment related courses taken? 

3. Materials and Methods 

3.1. Model of Study  

This research is a descriptive study in the survey model [48,49]. Survey research is a 

study that aims to collect data to identify certain characteristics of a group [50,51]. 

3.2. Population and Sample 

The population of the research comprises of nursing students studying at the Faculty 

of Nursing of University of Akdeniz in Antalya, Turkey in the fall term of the 2021-2022 

academic year (1st Grade= 238, 2nd Grade= 232, 3rd Grade=245, 4th Grade: 285; Total = 

1000 nursing students).  

The sample of the study consists of a sum of 278 students who have the power to 

represent the universe, based on the 5% deviation amount for the 95% confidence interval 

[50,52]. The ratio of each class to the total in terms of the number of students was found 

and a sample was taken from each class at this rate. The simple random sampling method 

was performed to determine the sample for this research [50] (pp. 85-86). Before the 

questionnaire forms were distributed, the students were declared about the aim of the 

research, the implementation period of the questionnaire, and the questionnaire form, and 

then, they were asked to fill in the questionnaire forms on a voluntary basis.  

The implementations were performed by the researcher between 13 October and 13 

November, 2021. The process of filling out of questionnaire forms was carried out by face-

to-face interview technique. A total of 278 completed questionnaire forms were returned 

(response rate = 100%) and analysed.   

3.3. Data Collection Tool 

The Environmental Literacy Questionnaire and the Personal Information Form were 

employed to determine the environmental literacy levels of nursing students. The 

personal information form performed in the current research was developed to reveal the 

socio-demographic characteristics of nursing students. It covers two categories: gender, 

and taking environmental related courses. 

The Environmental Literacy Questionnaire (ELQ) was derived from part of the 

Michigan State University project and was originally used by Kaplowitz and Levine [9]. 

This questionnaire was translated and adapted into the Turkish language and applied by 

Tuncer et al. They found the Cronbach's alpha (internal consistency) coefficient for the 

knowledge, attitude, uses, and concern item sets to be 0.88, 0.64, 0.80, and 0.88, 

respectively [39]. Later, the Environmental Literacy Questionnaire was revised and used 

by Kahyaoğlu [53].    
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In this study, the Environmental Literacy Questionnaire revised by Kahyaoğlu was 

used. The Environmental Literacy Questionnaire (ELQ) consists of four components; 

knowledge (11 items), attitude (12 items), uses (19 items), and concern (9 items). 

Kahyaoğlu found the Cronbach alpha values for the 4 components of the survey were as 

follows: knowledge, 0.88; attitude, 0.88; use, 0.70; and concern, 0.90 [53]. 

In the present study, the Cronbach’s alpha coefficient was figured out for each com-

ponent to examine the reliability of the measurements, which was found to be 0.702 for 

the component of knowledge, 0.706 for the component of attitude, 0.833 for the component 

of use, and 0.933 for the component of concern. Nunally stated that the coefficient for the 

reliability measurement needs to be ≥0.70 [54].  

In the knowledge component of the Environmental Literacy Questionnaire was used 

multiple-choice questions. Each of the respond choice sets was designed to have one right 

respond.  

The attitude dimension of the questionnaire is presented to participants who answer 

them using five point Likert–type scale ranging from 1 “strongly disagree” to 5 “strongly 

agree” (1= Strongly disagree, 2= disagree, 3= undecided, 4= agree, 5= Strongly agree).  

Environmental use items measured participants' intentions to take part in pro-envi-

ronmental behaviors [39]. The Use dimension of the questionnaire is presented to partici-

pants who answer them using five point Likert–type scale ranging from 1 “strongly disa-

gree” to 5 “strongly agree”.  

Concern dimension is five point Likert-type scale ranging from “very concerned” to 

“not cocerned”. Therefore, the maximum point of concern component was 45, and the 

minimum point was 9 [9]. The higher point means the higher the concern toward envi-

ronmental problems. 

3.4. Analysis of the Data 

Data analysis was conducted using “Statistical Package for Social Sciences 21.0” 

(SPSS Inc., Chicago, IL, USA). Descriptive statistics such as frequencies and percentages 

were measured for the dimensions of environmental literacy, and for the items on demo-

graphic information. Moreover, means, medians, the minimum and maximum scores, and 

standard deviations were also evaluated for the components of environmental literacy. 

Shapiro-Wilk and Kolmogorov-Smirnov Tests were performed on the data in order to find 

out whether they were normally distributed. Since the groups were not normally distrib-

uted (p<.05) [55,56]. It was looked at the values of skewness and kurtosis. In a normal 

distribution, the values of the skewness and kurtosis are 0 [57]. In this study, the Skewness 

test value was -7.04, while the kurtosis test value was +2,19. Because the groups were not 

distributed normally, the non-parametric the Kruskal Wallis H test and Mann Whitney U 

test were performed to compare groups, correlation analysis (Spearman's rho correlation) 

was also performed. 

3.5. Research ethics 

In order to carry out the research, "Institution Permission" from the Faculty of Nurs-

ing of the University of Akdeniz, "Ethics Committee Permission" from the Clinical Re-

search Ethics Committee of the Faculty of Medicine of the University of Akdeniz and both 

written and verbal consent were obtained from the nursing students who will participate 

in the research with the "Volunteer Informed Consent Form" on the basis of voluntariness. 

Permission was obtained from the author via e-mail for the Environmental Literacy Scale, 

which will be used in the collection of research data. 
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4. Results 

Table 1. Descriptive characteristics of the sample. 

Variable Group n % 

Sex 

Male 106 38.3 

Female 171 61.7 

Total 277 100.0 

Taking an environmental 

education/environmental issues 

course during nursing students’ 

education 

Yes 35 12.6 

No 243 87.4 

Total 278 100.0 

 

In Table 1, 61.7 % of the respondents in this research were female, while 38.30% were 

male. It is seen that 87.4% of the nursing students who participated in the research did not 

take environment related courses during their education, while 12.6% of them took 

environment related courses during their education. 

The aggregate number of right answers for each nursing student was scored as either 

acceptable or unacceptable regarding the respondents’ overall level of environmental 

knowledge, as has been done in previous studies [9,58]. NEETF/Roper calculated letter 

grades (e.g., A, B, C, and F) based on the percentage of participants’ right responses find-

ing that aggregate points of greater than 70% were passing or acceptable levels of envi-

ronmental knowledge [58]. 

In Table 2, it can be said that only 7.2% of the nursing students have an acceptable 

level of environmental knowledge according to this classification. Another remarkable 

point is that 92.8% of the nursing students participating in this study did not get adequate 

scores from the knowledge component of the survey. 

Table 2. Environmental knowledge levels of the nursing students. 

Number of 

questions 

responded  

correctly 

Point percentage 

range 

Percent of participants  

per point 
Grade 

Adequacy of 

points  

10 or more 

9 

8 

90-100% 

89-80% 

79-70% 

0.4 

1.4 

5.4 

A 

B 

C 

Adequate 

Adequate 

Adequate 

7 

6 or fewer 

69-60% 

59% or less 

12.9 

79.9 

D 

F 

Inadequate 

Inadequate 

 

 

In Table 3, it is seen that the majority (74.5%) of nursing students answered correctly 

to question about biodiversity of environmental knowledge items. Moreover, more than 

half (58.6%) of the participants answered correctly to the question related to major sources 

of river and sea pollution and trees as renewable resource (56.5 %). Furthermore, less than 

half of the participants correct responded the questions concerning the extinction of 

animal species (48.2%), batteries as hazardous household waste (46.8%) and, Official 

institution in Turkey that takes decisions to conserve the environment is the Ministry of 

Environment, Urbanism and Climate Change (46.03%). A great majority of respondents 

gave false responds for items 5 (89.6 %) and 6 (79.1%) and 14 (79.1). The environmental 

knowledge items with the least correct responses (20.9%) were concerned about method 

for storing nuclear waste and electricity generation in Turkey. Nursing students' 

responses indicate that their level of environmental knowledge was low, given that all 

questions participants responded correctly to the question. 
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Table 3. Nursing students’ answers on environmental knowledge items about environmental mat-

ter. 

Item 

Number 
Item topic 

Correct response 

n % 

4 Biodiversity 261 75.0 

5 Motor vehicles are the most important source of carbon monoxide 41 11.8 

6 Electricity generation in Turkey - hydro power plants 75 21.6 

7 
As the main cause of river and sea pollution in Turkey untreated domestic, 

industrial and agricultural wastewater 
208 59.8 

8 Trees as a renewable resource 202 58.0 

9 The protective effect of the ozone layer 104 29.9 

10 Garbage in Turkey 119 34.2 

11 
The official institution in Turkey that takes decisions to protect the 

environment is the Ministry of Environment, Urbanism and Climate Change 
161 46.3 

12 Batteries as hazardous waste 165 47.4 

13 Extinction of animal species 170 48.9 

14 A method for storing nuclear waste  73 21.0 

 

In Table 4, the “agree” and “strongly agree” options in this section were assessed 

together. A large majority of respondents (75.9%) agreed that mankind is seriously 

destroying nature, and 73.7% believe that humanity must live in harmony with nature in 

order to survive; 66.5% of nursing students agreed that there are growth limits beyond 

which industrialized society cannot expand; 63.7% of students agreed that we must 

develop a steady-state economy in which industrial growth is controlled in order to 

maintain a healthy economy. 56.1% of participants believe that the balance of nature is 

very delicate and easily disturbed, while 27.7% of them disagree have an opinion about 

the matter. 55.1% of them support that when people use nature, it often produces 

disastrous consequences, while 25.2% of them are undecided about the matter; while 

48.6% of the nursing students agree that we are approaching the limit of the number of 

humans the earth can support, 22.7% of them are undecided about the matter. 

While the expressions expressing negative opinions are taken into account, 60.7% of 

the nursing students didn’t endorse the idea that human beings have the right to change 

the natural environment according to their needs. Moreover, 52.9% of them disagreed 

with the statement that the main purpose of man is to dominate nature; 55.4% of 

respondents disagreed that people need not conform to nature, because they can arrange 

nature according to their own needs “people were meant to rule over the rest of nature” 

and about 22.4% disagreed that plants and animals exist for the benefit of humans (Table 

4). 

Finally, nursing students expressed positive attitudes about the importance of the 

attitude dimension for environmental literacy. It seems that nursing students have a pro-

ecology worldview. 
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Table 4. Nursing students’ answers on environmental attitude items about environmental matter. 

Item 

Nb 
Items 

Strongly 

Disagree 
Disagree Undecided Agree 

Strongly 

Agree 
Means SD 

% % % % %   

15 

We are approaching the limit of the 

number of human the earth can 

support. 

19.4 9.4 22.7 18.7 29.9 3.30 1.47 

16 
The balance of nature is very delicate 

and easily disturbed. 
12.2 15.5 16.2 19.4 36.7 3.53 1.43 

17 

People have the right to modify the 

natural environment according to their 

needs. 

40.6 20.1 18.0 12.2 9.0 2.29 1.34 

18 
The main purpose of mankid is to 

dominate nature. 
39.6 13.3 21.2 13.7 12.2 2.46 1.43 

19 
When humans use nature, it often 

produces disastrous consequences. 
6.8 12.9 25.2 25.2 29.9 3.58 1.23 

20 
Plants and animals exist for the benefit 

of humans. 
11.2 11.2 25.2 24.5 28.1 3.47 1.31 

21 

To maintain a healthy economy we 

will need to develop a steady state 

economy in which industrial growth is 

controlled. 

4.0 7.6 24.8 24.5 39.2 3.87 1.13 

22 
Mankid must live in harmony with 

nature in order to survive. 
4.0 7.2 15.1 18.3 55.4 4.14 1.16 

23 
Earth has limited space and resources 

like a spaceship. 
7.2 11.2 30.2 22.3 29.1 3.55 1.22 

24 

Humans need not conform to nature, 

because they can arrange nature 

according to their own needs. 

37.8 17.6 21.6 9.4 13.7 2.44 1.42 

25 

There are limits to growth beyond 

which our industrialized society 

cannot expand. 

4.3 7.9 21.2 23.7 42.8 3.93 1.16 

26 
Mankind is seriously destroying 

nature. 
5.8 2.9 15.5 18.0 57.9 4.19 1.15 

 negative-phrased items (17, 18, 20, 24) 

In Table 5, this dimension measures nursing students‘ intention to participate in 

environmental use. The “Agree and strongly agree” and “strongly disagree and disagree” 

options in this section were evaluated together. Nursing students were asked to answer 

questions evaluating the use dimension of EL. 

A great majority of nursing students agreed on the items related to the effect of 

changes in living habits ( such as consumption) in solving environmental problems 

(76.2%); effect of public participation in solving environmental problems (71.9%); 

requirement of setting special fields for endangered species (71.6%); harms and benefits 

impact of technological changes for the environment (69.4%); all plants and animals play 

a significant role in nature (69.1%); requirement of laws on water quality should be stricter 

(68%); requirement of legislation to make recycling mandatory (67.7%); and awareness of 

responsibilities in resolving environmental problems (66.9%); importance of being aware 

of environmental problems (65.9%); role of science and technology in resolving 

environmental problems (65.5%); role of changes human value in resolving 

environmental problems (65.5%); and significance of feeling accountable for any harm 

human cause to the environment (64.7%); the government’s role in arrangement the use 

of private areas for conservation of wildlife (64.0%) (Table 5). 
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In Table 5, when negative items were examined, it was seemed that most of the 

respondents showed a concious and considerate approach to nature. Nursing students 

disagree and strongly disagree with 50.7 % that, poisonous snakes and insects should be 

killed as they pose a threat to people, while 25.9 % of them undecided have view about 

the issue; Moreover, less than half of the nusing students (45.7%) disagree and strongly 

disagree that laws on air pollution are strict enough, while 29.9% of the respondents 

undecided for this item. 41.9% of nursing students agree and strongly agree wich wild 

animals that ensure meat for humans are the most important species to be protected, while 

35.6% of them were undecided for this item.  

Therefore, it can be inferred as a result that, in the present study, nursing students 

tend to use natural sources in an accountable and preventive manner. They believe in the 

significance of personal accountabilities as well as governmental measures. As a result, it 

can be said that nursing students have an eco-centric worldview. 

Table 5. Nursing students’ answers on environmental use items about environmental matter. 

 

Item 

Nb 
Items 

Strongly 

Disagree 
Disagree Undecided Agree 

Strongly 

Agree 
 

% % % % % Mean SD 

27 
Special fields should be reserved for 

endangered species 
12.2 5.0 11.2 17.3 54.3 3.96 1.40 

28 Water quality laws should be stricter. 6.5 8.6 16.9 22.3 45.7 3.92 1.25 

29 
Wild animals that supply meat for humans are 

the most significant species to be preserved.  
7.9 15.5 35.6 16.5 24.5 3.34 1.23 

30 
Poisonous snakes and insects should be killed 

as they pose a threat to humans. 
34.5 16.2 25.9 14.0 9.4 2.47 1.34 

31 

Landowners should be permitted to use their 

drain wetlands for agricultural and industrial 

purposes. 

14.0 16.9 31.3 18.7 19.1 3.12 1.29 

32 
It is significant that everyone be recognize  of 

environmental problems. 
7.9 6.1 20.1 22.7 43.2 3.87 1.26 

33 
People should be permitted to use their lands 

as they wish. 
24.1 20.1 28.1 11.2 16.5 2.76 1.37 

34 
I think I have responsibility to solve 

environmental problems. 
2.9 10.4 19.8 25.5 41.4 3.92 1.13 

35 
The government should regulate the use of 

private areas for wildlife conservation. 
6.1 8.3 21.6 27.3 36.7 3.80 1.20 

 

36 
Humans should be held accountable for any 

harm they cause to the environment. 
3.6 12.6 19.1 26.6 38.1 3.83 1.17 

37 
All plants and animals play a significant role in 

nature. 
5.8 8.3 16.9 18.7 50.4 4.00 1.24 

38 
Technological changes have both benefits and 

harm for the environment. 
3.6 9.0 18.0 27.0 42.4 3.96 1.14 

39 
Legislation should be prepared and 

implemented to make recycling obligatory. 
6.8 7.9 17.6 22.7 45.0 3.91 1.25 

40 Laws on air pollution are strict enough.  24.1 21.6 29.9 15.1 9.4 2.64 1.26 

41 
Science and technology play a significant role 

in resolving environmental problems.  
7.2 7.6 19.8 33.1 32.4 3.76 1.19 

42 
Cultural modifications are very significant in 

resolving environmental problems. 
5.8 13.7 30.6 28.8 21.2 3.46 1.14 

43 
Changes in humans’ values will play a role in 

solving environmental problems. 
6.1 7.6 20.9 37.1 28.4 3.74 1.13 

44 
Public participation has an important place in 

solving environmental problems. 
3.2 7.6 17.3 29.1 42.8 4.01 1.09 

45 
Changes in living habits will play an important 

role in solving environmental problems. 
4.3 5.0 14.4 30.9 45.3 4,08 1.09 

         negatively-phrased items (29, 30, 31, 40)  
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In Table 6, environmental concerns of the participants were evaluated with 9 items. 

Depletion of the ozone layer (65.5%), global warming (65.1%), poor drinking water quality 

(61.5%), hazardous waste (60.8%), industrial pollution (58.6%), smoke pollution (46.8%), 

automobile emissions (44.2%), and noise pollution (40.6%) were the problems that nursing 

students were very concerned. Accordingly, it is inferred that nursing students’ the most 

concerned environmental problems are global warming and the depletion of the ozone 

layer. Noise pollution, on the other hand, is the least concerning item. It can be thought 

that the water shortage experienced in Turkey in the past years caused these problems to 

the top of the list.  

Table 6. Nursing students’ answers on environmental concern items about environmental matter. 

Item 

Nb 
Items 

not 

concerned 

a little 

concerned 

Have no 

opinion 

somewhat 

concerned 

very 

concerned 
Mean SD 

% % % % %   

46 Smoke pollution 10.1 5.0 14.0 24.1 46.8 3.92 1.31 

47 Noise pollution 4.7 16.2 21.2 17.3 40.6 3.73 1.27 

48 Automobile emissions 3.6 7.2 21.2 23.7 44.2 3.98 1.13 

49 Industrial pollution 2.9 6.1 15.5 16.9 58.6 4.22 1.10 

50 Hazardous waste 2.9 6.8 11.9 16.9 61.5 4.27 1.09 

51 Poor drinking water quality 5.0 4.0 12.9 17.3 60.8 4.25 1.14 

52 Indoor air pollution 2.9 9.0 12.9 24.5 50.7 4.11 1.12 

53 Depletion of the ozone layer 3.6 1.8 14.7 14.7 65.1 4.36 1.03 

54 Global warming 1.4 4.3 9.7 14.4 70.1 4.47 0.94 

 

In Table 7, Spearman's rho Correlation was analyzed in order to find the relationship 
between the dimensions of the EL scale performed in this study. 

The environmental attitude dimensions scale had a positive, weak and significant 

correlation with environmental knowledge: r(278)= .191, p=.000.  In other words, depend-

ing on the rise in the environmental attitude points, the environmental knowledge points 

were also found to rise (Table 7).  

The environmental use dimension scale had a positive, low and significant correla-

tion with environmental knowledge: r (278)=.286, p = .000 (Table 7). In other words, de-

pending on the rise in the environmental knowledge points, the environmental use points 

were also found to rise. 

The environmental concern dimension scale had a positive, moderate and significant 

correlation with environmental knowledge: r (278)=.316, p = .000 (Table 7). In other words, 

depending on the rise in the environmental knowledge points, the environmental concern 

points were also found to rise. 

The environmental use dimension scale had a positive, moderate and significant cor-

relation with environmental attitude: r (278)=.548, p = .000 (Table 7). In other words, de-

pending on the raise in the environmental attitude points, the environmental use points 

were also found to raise.  

The environmental concern dimension scale had a positive, low level, and significant 

correlation with the environmental attitude dimension scale r (278)=.260, p=.000 (Table 7). 

In other words, depending on the raise in the environmental concern points, the environ-

mental attitude points were also found to rise. 

The environmental concern dimension scale had a positive, moderately significant 

correlation with the environmental use dimension scale r (278)=.467, p=.000 (Table 7). In 

other words, depending on the rise in the environmental concern points, the environmen-

tal use points were also found to rise.  
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Table 7. Spearman's rho Correlation. 

   Attitude Use Concern 

Knowledge 

r .191** .286** .316** 

p .001 .000 .000 

N 278 278 278 

Attitude 

r  .548** .260** 

P  .000 .000 

N  278 278 

Use 

r   .467* 

p   .000 

N   278 

 

In Table 8, the results of the Mann Whitney U Test scores on dimensions of the envi-

ronmental literacy scale indicated that there was a significant difference based on gender 

(knowledge, attitude, use and concern) (p<0.05). The present study indicated a higher 

mean for environmental knowledge, attitude, use and concern level for female nursing 

students. Results showed that female students are more environmentally responsible than 

male students. 

When scores of dimensions of the environmental literacy scale were examined, the 

mean point attained by the female students (4.70, SD 2.07) in the dimension of 

“knowledge” was statistically significant higher than that of the male students (4.05, SD 

2.35). There was a statistically significant difference between the genders in terms of their 

”knowledge” dimension scale points (Mdn = 3.50, U= 7513.5, p < 0.05, r = 0.14). This pre-

sents a small effect for the gender data (it is below the 0.3 criterion for a medium effect 

size) [60]. The average rank score was higher for the female students (148.06) than in the 

male students (124.38) (Table 8). 

The mean point attained by the female students “attitude” for dimension scale point 

(41.81, SD 6.80) was statistically significant higher compared to the males’ point (38.98, SD 

6.39). There was a statistically significant difference between the genders in terms of their 

”attitude” dimension scale scores (Mdn = 41.0, U = 6990, p<0.05, r = 0.19). This presents a 

small effect for the gender data [60]. The average rank score was higher for the female 

students (151.12) than the male students (119.44) (Table 8). 

The females’ use dimension scale point (M=71.06, SD 10.68) was statistically signifi-

cant higher compared to the males’ point (M= 64.41, SD 12.04). There was a statistically 

significant difference between the genders in terms of their use dimension scale points 

(Mdn = 71.0, U =6236.5, p<0.05, r = 0.26). This presents a small effect for the gender data 

[60]. Female students had a higher mean rank score (155.53) than male students (112.33) 

(Table 8). 

The females’ concern dimension scale point (M=38.77, SD 7.27) was statistically sig-

nificant  higher compared to the males’ point (M=34.93, SD 9.06). There was a statistically 

significant difference between the genders in terms of their’ concern dimension scale 

points (Mdn = 40.0, U= 6795, p<0.05, r = 0.31). This presents a medium effect for the gender 

data (it is between 0.3 and 0.5 for a medium) [60]. The mean rank score was higher in the 

female students (152.26) than in the male students (117.60) (Table 8). 
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Table 8. The results of the Mann Whitney U Test of dimensions of the environmental literacy scale 

scores based on gender. 

Variable Sex 

 Mann Whitney U 

Testi 
 

Efffect  

Size 

n Mean Median Min Max SD 
Mean 

Rank 
U p r 

Knowledge 

Male 106 4.05 3.50 0.00 9.00 2.35 124.38 

7513.5 0.016 0.14 Famale 171 4.70 5.00 0.00 10.00 2.07 148.06 

Total 277 4.45 5.00 0.00 10.00 2.20  

Attitude 

Male 106 38.98 39.00 23.00 56.00 6.39 119.44 

6990 0.001 0.19 Famale 171 41.81 42.00 19.00 60.00 6.80 151.12 

Total 277 40.73 41.00 19.00 60.00 6.77  

Use 

Male 106 64.41 65.00 35.00 89.00 12.04 112.33 

6236.5 0.0001 0.26 Famale 171 71.06 73.00 34.00 95.00 10.68 155.53 

Total 277 68.52 71.00 34.00 95.00 11.66  

Concern 

Male 106 34.93 37.00 9.00 45.00 9.06 117.60 

6795 0.0001 0.31 Famale 171 38.77 41.00 10.00 45.00 7.27 152.26 

Total 277 37.30 40.00 9.00 45.00 8.20  

             

 

In Table 9, the results of the Man Whitney U Test indicated that there was a statisti-

cally significant difference between having an environmental related course in terms of 

their environmental knowledge dimension scale points (Mdn= 5.00, U= 2028.5, p < 0.05, r= 

0.30). This presents a medium effect for taking an environmental related course (it is be-

tween Cohen’s criteria 0.3 and 0.5 for a medium) [60]. The knowledge score of nursing 

students who did not take an environmental related course (M=4.70, SD 2.12) was statis-

tically significantly higher than the score of students who took an environmental related 

course (M=2.69, SD 1.92). The mean rank score of nursing students who did not take an 

environmental related course was higher (148.65) than the score of nursing students who 

had an environmental related course (75.96).  

When the environmental literacy attitude dimension was analyzed, a statistically sig-

nificant difference was determined in terms of having an environmental related course 

and the attitude dimension scale scores (Mdn=41.00, U=2571.5, SD 6.78, p<0.05, r = 0.18). 

This presents a small effect for taking an environmental related course. The ”environmen-

tal attitude” the mean point of nursing students’ taking an environmental related course 

(37.17, SD= 1.92) was statistically significant lower compared to the score than score of 

nursing students who did not take an environmental related course (41.27, SD 2.12). It is 

found that the mean rank score of nursing students who did not take an environmental 

related course was higher (144.97) than the score of nursing students who had an environ-

mental related course (101.53) (Table 9).  

When the environmental literacy dimension scales were analyzed, a statistically sig-

nificant difference was determined between the had an environmental related course and 

the ”environmental use” dimension-scale scores (Mdn = 71.00, U = 2571.5, p < 0.05, r = 

0.23). This presents a small effect for taking an environmental related course. The "envi-

ronmental use" mean point of students who took an environmental related course (61.26, 

SD 13.38) was statistically significantly lower than the score of students who did not take 

an environmental related course (69.60, SD = 11.03). It is found that the mean rank score 

of nursing students who did not take an environmental related course was higher (146.42) 

than the score of nursing students who had an environmental related course (91.47) (Table 

9).   

When the environmental literacy dimension scales were analyzed, a statistically sig-

nificant difference was determined between the had an environmental related course and 

the “environmental concern” dimension-scale scores (Mdn = 40.00, U = 2174.5, p < 0.05, r 

= 0.28). This presents a small effect size for taking an environmental related course. The 

”environmental concern” mean point of students who took an environmental related 
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course (30.97, SD 7.99) was statistically significantly lower compared to the score of stu-

dents who did not take an environmental related course (38.24, SD = 7.83). It is found that 

the mean rank score of students who did not take an environmental related course was 

higher (148.05) than the score of students who had an environmental related course (80.13) 

(Table 9). The results of the current study indicate no impact of taking environmental re-

lated courses may be caused by the insufficient illustration given by the related item.  

Table 9. The results of the Mann Whitney U Testi Test of the environmental literacy scale scores 

based  on the status of taking environmental courses during their education. 

  

 Mann Whitney 

 U Testi 
 

Effect 

Size 

    

n Mean Median Min Max SD 
Mean  

Rank. 
U p r 

Knowledge 

Yes 35 2.69 2.00 0.00 7.00 1.92 75.96 

2028.5 0.0001 0.30 No 243 4.70 5.00 0.00 10.00 2.12 148.65 

Total 278 4.45 5.00 0.00 10.00 2.20   

Attitude 

Yes 35 37.17 37.00 20.00 56.00 8.06 101.53 

2923.5 0.003 0.18 No 243 41.27 41.00 19.00 60.00 6.43 144.97 

Total 278 40.75 41.00 19.00 60.00 6.78   

Use 

Yes 35 61.26 56.00 46.00 95.00 13.38 91.47 

2571.5 0.0001 0.23 No 243 69.60 72.00 34.00 95.00 11.03 146.42 

Total 278 68,55 71.00 34.00 95.00 11.66   

Concern 

Yes 35 30.97 27.00 20.00 45.00 7.99 80.13 

2174.5 0.0001 0.28 No 243 38.24 41.00 9.00 45.00 7.83 148.05 

Total 278 37.32 40.00 9.00 45.00 8.20   

4. Discussion  

Initially, nursing students were asked to respond to questions assessing their 

knowledge about environmental concepts such as biodiversity, waste etc. Nursing stu-

dents’ responses indicate that their level of environmental knowledge is low, given that 

out of all the questions most of the participants responded false to about most of the ques-

tions. In the present study, very few of the nursing students received a ‘‘passing’’ envi-

ronmental knowledge grade based on the NEETF/ Roper Starch grading scale [58]. Most 

of the nursing students have inadequate environmental knowledge. Answers from nurs-

ing students reveal their misconceptions about environmental knowledge. Specifically, 

nursing students’ misconceptions concern motor vehicles as sources of carbon monoxide, 

electricity generation, the ozone layer, garbage, and storing nuclear waste. For instance, 

nearly 1 in 10 nursing students answered correctly to the question related to the contribu-

tion of motor vehicles to air pollution and about 1 in 5 to that of the electricity generation 

in Turkey-hydro power plants. These findings were not considered satisfactory. This re-

sult can be expressed by the insufficient environmental education of nursing students. 

Similarly, most research has also highlighted the misconceptions held by participants in 

relation to specific environmental concepts [15,59,17,18,19,53,60,32,61,11,40]. Pe’er et al. 

stated that students demonstrated an extremely low level of environmental knowledge 

[22]. Goulgouti et al. reported, students’ answers were moderate to low in Greece [17]. 

23% of the respondents were determined to have inadequate levels of environmental lit-

eracy by Kaplowitz and Levine [9]. Aydemir conducted a study in Ankara and found that 

only a small number of respondents had sufficient knowledge levels about environmental 

concepts [62]. Buhan stated that teachers in Istanbul lacked adequate knowledge [63]. 

Gavrilakis et al. also stated that respondents’ environmental knowledge was moderate, 

with hydrocarbons, carbon dioxide and chlorofluorocarbons (27%) or carbon dioxide 

alone (18%) [59].  
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In this study, the environmental attitude dimension of environmental literacy was 

determined to be positive. This result was matched with  many other studies 

[16,17,64,53,21,22,65,32,33,11,66,39,67, 68] participants of many other studies reported 

positive environmental attitudes. 

In the present study, the third dimension of environmental literacy is defined as 

“use” which measures nursing students’ tention to take part in pro-environmental behav-

ior. This result is in congruent with many other studies [63,16,53,39]. However, our study 

results contrast with the study of Goulgouti et al. who determined that Greek students 

were willing to do more, but their responses on the behavior dimension did not generally 

reflect their positive attitudes [17]. 

The final dimension of environmental literacy in this research, the environmental 

concern level of the respondents was determined to be high. Similarly, Kahyaoğlu found 

that the concern level of the teachers was reported to be very high [53].  

According to the results of this study, although their environmental knowledge is 

low, nursing students have a positive profile in terms of their attitudes towards the envi-

ronment, its uses, and their concern for environmental problems. In particular, they gave 

highly positive answers to questions such as personal responsibilities and changes in life 

habits. Nursing students' positive participation in the items of attitude towards the envi-

ronment showed that they have a pro-ecology view. Nursing students' responses to the 

Environmental Literacy Scale attitude dimension questions showed that the students, on 

average, have a pro-ecology worldview. It is argued that individuals with this view see 

themselves as part of nature and tend to take the necessary precautions for the protection 

of nature. At the same time, these students prefer to solve the problems by eliminating the 

conflicting situations between society and the environment [69]. Similarly, Tikka, Kui-

tunen, and Tynys, who conducted a similar study with the Finland sample, concluded 

that environmental knowledge has an increasing effect on the attitude towards the envi-

ronment [70].  

In this study, all dimensions of environmental literacy were determined to be posi-

tive, and the strongest correlations with each other ranging from low to moderate rela-

tions.  

This study’s results showed that scores of the environmental knowledge dimension 

scale had a positive, low, and significant correlation with environmental attitude and en-

vironmental use scale scores. Similar to this study result, Makki et al. and Kahyaoğlu re-

vealed a low correlation between environmental knowledge and attitude [71,53]. How-

ever, our results contradict those of Tuncer et al. and Bar, and DeChano, who could not 

determine any correlation between knowledge and attitude components of EL [39,72,73]. 

Kahyaoğlu obtained a positive, weak, and statistically significant correlation between en-

vironmental knowledge and use [53].  

In the present study, scores of environmental knowledge dimension scale had a pos-

itive, moderate, and significant correlation to environmental concern scale points. On the 

other hand, our study results contradict Kahyaoğlu, Who obtained the lowest correlation 

from knowledge and concern components [53].  

In the present study, environmental attitudes were positive and moderate but signif-

icantly correlated with the environmental use dimension scale scores. Futhermore, Ökeşli 

and Kahyaoğlu   found a strong correlation between attitude and use demensions of E.L. 

[74,53]. Moreover, Yavetz et al. also found the highest correlation between the attitudes 

and behaviors of the students [67]. 

In this study, the attitude towards environmental problems was positive and low but 

significantly correlated with the environmental concern. Similarly, Tuncer et al. deter-

mined a smaller correlation between the students’ environmental attitudes and concerns 

[39]. On the other hand, this result contradicts  Kahyaoğlu who found relatively stronger 

relationships between the environmental attitude dimension and the concern dimension 

[53]. 

In the present, environmental use was positive, moderate, and significantly corre-

lated with the environmental concern dimension scale score. Depending on the raise in 
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the points of nursing students on the scale of environmental use, their environmental con-

cern points were also determined to rise. According to the results of this research, the 

environmental use of nursing students is a factor affecting the environmental concern 

scale scores. Similar results were obtained in the many studies conducted on this subject 

[53,73,74].  

Depending on the rise in the points of students of nursing in the scale of environmen-

tal knowledge, their attitude towards environmental problems, environmental use, and 

environmental concern points were also determined to rise. As a result, it can be said that 

the environmental knowledge of nursing students is a factor affecting their environmental 

attitude, environmental use, and environmental concern scale scores. 

Within the scope of this study, the effect of gender on environmental literacy of nurs-

ing students was also examined. Female nursing students are more concerned than male 

students about environmental problems, and they are also more knowledgeable about 

environmental issues. The present study indicated a higher mean for environmental 

knowledge, attitude, use, and concern level for female nursing students. Results revealed 

that female students are more responsible for the environment than male students. This 

result is supported by literature, females are more sensitive and concerned about environ-

mental issues, which are an indicator of a healthy and quality life [75]. As Tikka, Kuitunen, 

and Tynys stated, while females have a stronger sensitivity towards nature, males are 

more inclined to dominate nature and benefit from natural resources [70]. In this respect, 

it is an expected result to determine the gender difference in favor of females in the di-

mensions of attitudes towards the environment and uses related to the environment. This 

difference should not be ignored while providing environmental education in nursing 

faculties, and appropriate in class activities should be prepared for both male and female 

students to be environmentally literate at a high level. Because the content of education 

for sustainable development, unlike environmental education, covers the economic and 

social effects and results of natural resource use as well as the environmental effects. This 

approach appeals to both females who have a stronger sensitivity to nature, and males 

who are inclined to benefit from natural resources [76]. 

This study indicated that there was a statistically significant difference between gen-

ders with overall dimension points of the environmental literacy scale. Similarly, other 

research studies found a statistical difference between genders in environmental concerns 

and attitudes toward the environment [16,40,39]. The present study result matched that 

of Kahyaoğlu and Tuncer Teksoz et al., who stated that men show greater environmental 

concerns [53,40]. But females’  attitudes are more eco-centric than those of males; how-

ever, the present study results contradict with many other studies [17,21,77]. On the other 

hand, the present study results contradict those of Kroufek, Çelik and Can, who deter-

mined that the gender variable did not show any statistical difference except in the di-

mension of behavior [78].  

The difference created by gender differences in environmental literacy can be bal-

anced with sustainable development education, which has the content that can eliminate 

the above-mentioned difference in perception about natural resource use by males and 

females. In this context, one of the most basic goals should be to ensure that the entire 

public is environmentally literate. In order to achieve this goal, scientific studies will form 

an important infrastructure for the goal of a sustainable future. 

There was a statistically significant difference between having an environmental re-

lated course during nursing students’ education and the overall dimension scores of the 

environmental literacy scale. Although there are effects of taking environmental courses 

on environmental attitude, use, and concern, this research has revealed that taking envi-

ronmental courses has no effect on environmental knowledge. Similarly, Owens studied 

urban secondary school teachers and obtained different results. It has been shown that 

taking pre-service and in-service environmental lessons had a positive effect on environ-

mental behavior but had no effect on environmental knowledge [79]. Furthermore, Alagöz 

states that the social studies teacher candidates who took the environmental course did 

not have a sufficient level of knowledge about the environment [80]. On the other hand, 
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there are also other studies showing the impact of taking an environmental course on en-

vironmental literacy [81,53]. These study results contradict those of Özyürek et al., who 

determined no statistically significant difference between all sub-dimensions of environ-

mental literacy according to the status of teacher candidates taking the environmental 

course [82]. Moreover, Erol, in his study aiming to determine the attitudes of primary 

school teacher candidates towards environmental problems stated that taking environ-

mental lessons did not create a change in their attitudes towards the environment [83]. 

Indeed, Karatekin found no statistically significant relationship between an environmen-

tal related course taking and attitudes towards the environment [84]. 

The suggestions based on the findings and results of the present study are as follows: 

In order to improve of the environmental literacy of nursing students, extramural sup-

ports and learning opportunities can be developed. 

Similar studies to be carried out in other universities in Turkey will lead to the deter-

mination of the environmental literacy profile of higher education students, especially 

nursing students, to create strategies on environmental education in higher education in 

parallel with the determined profile and to take an important step towards the goal of 

sustainable use of environmental resources in the long run. And as the nurses of the fu-

ture, they will play an important role in achieving the goal of a sustainable future. There-

fore, it is extremely important to determine the objectives of environmental education in 

higher education and to provide support for scientific research on this issue. 

Environmental education in higher education is very important in a developing 

country like Turkey, where natural resource use, consumption, and production move-

ments are intense. The content of the course should be organized in a way that integrates 

global and national environmental problems, in accordance with the principle of "think 

globally, act locally", and taking into account the scope of education for sustainable de-

velopment. Providing research support in determining the content of the course and eval-

uating the application results is important for effective environmental education, environ-

mental literate university graduates, and sustainable development. 

Non-formal education and in-service training can be complementary to the training 

on the subject for individuals who cannot benefit from basic programs as required. For 

this reason, studies should be focused on the preparation of formal and non-formal 

education programs that will inform individuals about environmental literacy and 

increase their level of environmental literacy. 

5. Limitations of the Study 

The present research has two limitations. First, due to the pandemic, the study was 

limited to undergraduate nursing students at the Faculty of Nursing of Akdeniz Univer-

sity and did not contain students at the other universities. Second, the study sample was 

unequal in terms of gender; 61.7% of the sample was female, while 38.3% was male. 

6. Conclusions 

Based on the study findings, the results have important implications for nursing ed-

ucation. It could be concluded that nursing students had a low level of environmental 

knowledge, which indicates students need support in environmental knowledge; how-

ever, students obtained the high scores for attitude, use and concern from dimensions of 

environmental literacy. Furthermore, there were statistically significant differences based 

on gender, grade level, and taking environmental courses with dimensions of environ-

mental literacy. Moreover, all dimensions of environmental literacy were determined to 

be positively correlated and statistically significant with each other ranging from low to 

moderate relations. 

Funding: The present study received no external funding. 

Acknowledgments: I would like to thank the management of the Faculty of Nursing at 

Akdeniz University for granting the institution permission to carry out my research. I would 

also like to thank the nursing students who supported me during my data collection. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 8 August 2022                   doi:10.20944/preprints202208.0127.v1

https://doi.org/10.20944/preprints202208.0127.v1


 

Conflicts of Interest: The author declares no conflicts of interest. 

References 

1. Roth, C. E. Curriculum Overview for Developing Environmentally Literate Citizens. Liberty Council of Schools. Lincoln. Mass. 

Conservation Education Center. (ERIC Reproduction Service No. ED 032982) . Washington, 1968; p.6.  

2. Wright, J.M. The comparative effect of constructivist versus traditional teaching methods on environmental literacy of post-

secondary non-science majors. Unpublished Doctoral Dissertion, Graduate School of University of Nevada, United States, 2006. 

3. Roth, C. E. Environmental Literacy: Its roots, evolution and directions in the 1990s. Columbus: OH:ERIC Clearinghouse for 

Science, Mathematics, and Environmental Education, 1992; p.25. 

4. Shamuganathan, S.; Karpudewan, M. Modeling environmental literacy of Malaysian pre-university students. International 

Journal of Environmental & Science Education 2015, 10 (5), 757-771. 

5. Orr, D.W. Environmental education and ecological literacy. The Education Digest 1990, 55(9), 49-53. 

6. Disinger, J.F;, Roth, C.E.  Environmental literacy, 1992. http://www.eric.ed.gov/ 

ERICDocs/data/ericdocs2sql/content_storage_01/0000019b/80/12/f4/a7.pdf  

7. Brennan, A. Environmental literacy and educational ideal. Environmental Values 1994, 3(1), 3-16. 

8. CELP. The Canadian Environmental Literacy Project (CELP). Annual Report, 2005. 

9. Kaplowitz, M. D.; Levine, R. How environmental knowledge measures up at a Big Ten university. Environmental Education 

Research 2005, 11(2), 143–160. 

10. Moody, G.; Alkaff, H.; Garrison, D.; Golley F. Assessing the environmental literacy requirement at the University of Georgia. 

The Journal of Environmental Education 2005, 36(4), 3-9. 

11. Teksöz, G.; Şahin, E.; Ertepınar, H. A.new vision for chemistry education students: Environmental education. International 

Journal of Environmental & Science Education 2010, 5 (2), April, 131-149. 

12. UNESCO. Education for people and planet: Creatıng Sustaınable Futures For All. Final Report. Paris, France, 2016.  

www.unesco.org/publishing  www.unesco.org/gemreport 

13. UNESCO. Education for Sustainable Development Goals. Learning Objectives; UNESCO: Paris, France, 2017; ISBN 

9789231002090. 

14. United Nations. Transforming Our World: The 2030 Agenda for Sustainable Development; United Nations: New York, NY, 

USA, 2015; p. 35. 

15. Boubonari, T.; Markos, A.; Kevrekidis, T. Greek pre-service teachers’ knowledge, attitudes and environmental behavior towards 

marine pollution. The Journal of Environmental Education 2013, 44, 232–251. https://doi.org/10.1080/00958964.2013.785381 

16. Goldman, D.; Yavetz, B.; Pe’er, S. Environmental Literacy in Teacher Training in Israel: Environmental Behaviour of New 

Students. Journal of Environmental Education 2006, 38(1), 3-22. https://doi.org/10.3200/JOEE.38. 1.3-22 

17. Goulgouti, A.; Plakitsi, K.; Stylos,, G. Environmental Literacy: Evaluating Knowledge, Affect, and Behavior of Pre-service 

Teachers in Greece. Interdisciplinary Journal of Environmental and Science Education 2019, 15(1), e02202. 

https://doi.org/10.29333/ijese/6287 

18. Gwekwerere, Y. Pre-Service Teachers’ Knowledge, Participation and Perceptions about Environmental Education in Schools. 

Australian Journal of Environmental Education 2014, 30(2), 198-214. https://doi.org/10.1017/ aee.2015.15. 

19. Ikonomidis, S.; Papanastasiou, D.; Melas, D.; Avgoloupis, S.  The Anthropogenic "Greenhouse Effect": Greek Prospective 

Primary Teachers' Ideas about Causes, Consequences and Cures. Journal of Science Education Technology 2012, 21, 768-779. 

https://doi.org/10.1007/s10956-012-9365-0 

20. Kibert, N. C. An analysis of the correlations between the attitude, behavior, and knowledge components of environmental 

literacy in undergraduate university students. Unpublished Master Thesis, University Of Florida, U.S., 2000. 

21. Liu, S.;, Yeh, S.; Liang, S.; Fang, W.; Tsai, H. A National Investigation of Teachers’ Environmental Literacy as a Reference for 

Promoting Environmental Education in Taiwan. The Journal of Environmental Education 2015, 46(2), 114-132. 

https://doi.org/10.1080/ 00958964.2014.999742. 

22. Pe'er, S.; Goldman, D.; Yavetz, B. Environmental Literacy in Teacher Training: Attitudes, Knowledge, and Environmental 

Behavior of Beginning Students. Journal of Environmental Education 2007, 39, 45–60. 

23. Akyol, B. İlköğretim Öğretmen Adaylarının Çevresel Tutum ve Çevre Bilgi Düzeyleri Üzerine Bir Çalışma (A Study On 

Elementary Teachers’ Environmental Knowledge Level And Environmental Atitudes). Yüksek Lisans Tezi, (Thesis Master) 

Niğde Üniversitesi,  Niğde, Turkey, p.94, 2014.  

24. Alpak, G. Fen Bilgisi Öğretmen Adaylarının Çevreye Yönelik Etik Yaklaşımları İle Sürdürülebilir Çevreye Yönelik Tutumlarının 

İncelenmesi (Investigation Of Prospective Science Teachers’ Ethical Approach Towards Environment With Attitudes Towards 

Sustainable Environment ). Yüksek Lisans Tezi  (M.Sc. Thesis), Adana, Turkey, p. 155, 2016. 

25. Atasoy E.; Ertürk, H. İlköğretim öğrencilerinin çevresel tutum ve çevre bilgisi üzerine bir alan araştırması. (A Field Study About 

Environmental Knowledge And Attidudes of Elementary Scool Student)  Erzincan Eğitim Fakültesi Dergisi 2008, 10(1), 105-122.  

26. Bilim, İ. Sürdürülebilir Çevre Açısından Eğitim Fakültesi Öğrencilerinin Çevre Okuryazarlık Düzeylerinin Belirlenmesi 

(Sustainable Environment Perspective Faculty of Education Students’ Determination of Levels of Enviromental Literacy). 

Yüksek Lisans Tezi (Master Thesis), Afyon Kocatepe Üniversitesi,  Afyon, Turkey, p.143, 2012.  

27. Erdogan, M.; Ok, A. Environmental Literacy Assessment of Turkish Children: The Effects of Background Variables. The WCCI 

13th World Conference in Education, 2008, September 02-06, Antalya, Turkey.  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 8 August 2022                   doi:10.20944/preprints202208.0127.v1

https://doi.org/10.20944/preprints202208.0127.v1


 

28. Gürbüz, H.; Kışoğlu, M.; Erkol, M. Biyoloji öğretmeni adaylarının çevreye yönelik  tutumlarının informal  ve formal eğitim 

ortamları açısından değerlendirilmesi (Assesment of biology teacher candidates' attitudes towards the environment in terms of 

informal and formal learning surroundings). Atatürk Üniversitesi Bayburt Eğitim Fakültesi Dergisi 2007, 2(3), 74-84.   

29. Kahraman, N. Eğitim Fakültesi Öğrencilerinin Çevre Sorunlarına Yönelik Normlarının Karşılaştırılması (The Comparıson Of 

Pre-Service Teachers’ Norms Towards Environmental Problems). Yüksek Lisans Tezi (Master Thesis), Adnan Menderes 

Üniversitesi, Aydın, Turkey, p.179, 2016. 

30. Karataş, A. Çevre Bilincinin Geliştirilmesinde Çevre Eğitiminin Rolü ve Niğde Üniversitesi Eğitim Fakültesi Örneği (The Role 

of Environmental Education in Developing Environmental Awareness and the Example of Niğde University Faculty of 

Education). Unpublished Doctoral Dissertion, Niğde Üniversitesi, Niğde, p. 125, 2013. 

31. Morgil, İ.; Yılmaz, A.; Cingör, N. Fen eğitiminde çevre ve çevre koruma projesi hazırlamasına yönelik çalışma (Study on 

environment and environmental protection project in science education). 5. Ulusal Fen Bilimleri ve Matematik Eğitimi Kongresi, 

Bildiriler Kitabı, 2002, Eylül 16-18, Ankara, Türkiye.   

32. Saribas, D.; Teksöz, G.; Ertepinar, H. The relationship between environmental literacy and self-efficacy beliefs toward 

environmental education. In 5th World Conference on Educational Sciences- WCES 2013.  Procedia - Social and Behavioral 

Sciences, 116 (2014) 3664 – 3668,  06-08 February 2013, Rome – Italy, https://doi.org/10.1016/j.sbspro.2014.01.820. 

33. Saribas, D. Investigating the Relationship between Pre-Service Teachers’ Scientific Literacy, Environmental Literacy and Life-

Long Learning Tendency. Science Education International 2015, 26(1), 80-100. 

34. Soran,  H.;  Morgil, F.İ.; Yücel, S.; Atav, E.; Işık, S. Biyoloji öğrencilerinin çevre konularına olan ilgilerinin araştırılması ve 

kimya öğrencileri ile karşılaştırılması (Investigation of biology students' interest in environmental issues and comparison with 

chemistry students). Hacettepe Üniversitesi Eğitim Fakültesi Dergisi 2000,  18, 128-139.  

35. Soysal, K. İlköğretim Öğretmen Adaylarının Sürdürülebilir Çevre Eğitimine Yönelik Tutumları (Elementary School Teachers’ 

Attitudes Towards Sustainable Environmental Education).Yüksek Lisans Tezi (Master Thesis), Ondokuz Mayıs Üniversitesi,  

Samsun, Turkey, p. 76, 2016.  

36. Şimşekli, Y.  Bursa’da  “uygulamalı çevre eğitimi”  projesine seçilen okullarda yapılan etkinliklerin okul yöneticisi ve 

görevli öğretmenlerin katkısı yönünden değerlendirilmesi (Evaluation of the activities carried out in the schools selected for 

the "applied environmental education" project in Bursa in terms of the contribution of school administrators and teachers).  

Uludağ Üniversitesi Eğitim Fakültesi Dergisi 2001,  XIV,(1), 73-84.  

37. Tuncer, G. T.; Ertepınar, H.; Şahin, E. Çevre okuryazarlığı:  geleceğin öğretmenleri sürdürülebilir bir gelecek için hazır mı? 

(Environmental literacy: are future teachers ready for a sustainable future?)  8.  Ulusal Fen Bilimleri ve Matematik Eğitimi 

Kongresi, Ağustos 27-29, 2008a, Bolu, Türkiye.  

38. Tuncer, G.; Tekkaya, G.; Sungur, S.; Çakıroğlu, J.; Şahin, E. Environmental literacy of future teachers  as a  key  for  

sustainable  future. XIII.  IOSTE Symposium, 2008, September 21-26, Izmir, 2008b, Turkey. 

39. Tuncer, G.; Tekkaya, C.; Sungur, S.; Cakiroglu, J.; Ertepinar, H.; Kaplowitz, M. Assessing pre-service teachers’ environmental 

literacy in Turkey as a mean to develop teacher education programs. International Journal of Educational Development, 2009, 29, 

426-436. https://doi.org/ 10.1016/j.ijedudev.2008.10.003 

40. Tuncer Teksoz, G.; Boone, J. W.; Yilmaz Tuzun, O.; Oztekin, C. An evaluation of the environmental literacy of preservice 

teachers in Turkey through Rasch analysis. Environmental Education Research, 2014, 20(2), 202-227. 

https://doi.org/10.1080/13504622.2013.768604 

41. Yılmaz, A.; Morgil, İ.; Aktuğ, P.; Göbekli, İ.  (2002). Ortaöğretim ve üniversite öğrencilerinin çevre, çevre  kavramları ve 

sorunları konusundaki  bilgileri  ve öneriler (Knowledge of The Secondary School and University Students on The 

Environment, Environmental Concepts and Problems and Suggestion). Hacettepe Üniversitesi Eğitim Fakültesi Dergisi 2002, 22, 

156-162. 

42. Thomas, I.; Nicita, J. Sustainability education and Australian universities. Environmental Education Research 2002, 8(4), 475-492. 

43. Carmen Álvarez-Nieto.; Isabel M López-Medina., Manuel Linares Abad., M Luisa Grande-Gascón.; Cristina Álvarez-García. 

Curriculum nurse and strategies training on environmental sustainability and climate change. Enfermería Global 2017, 47, 665-

678. 

44. Kirk M. The impact of globalization and environmental change on health: challenges for nurse education. Nurse Educ Today. 

2002, 22(1),60–71. 

45. Goodman B. The need for a “sustainability curriculum” in nurse education. Nurse Educ Today. 2011, 31(8),733–7. 

46. Barna, S.; Goodman, B.; Mortimer, F. The health effects of climate change: What does a nurse need to know? Nurse Educ Today. 

2012, 32(7), 765–71. 

47. Richardson, J.; Grose, J.; Doman, M.; Kelsey, J. The use of evidence-informed sustainability scenarios in the nursing curriculum: 

Development and evaluation of teaching methods. Nurse Educ Today. 2014, 34(4),490–3. 

48. Karasar, N. Bilimsel Araştırma Yöntemi: Kavramlar İlkeler Teknikler (Scientific Research Method: Concepts Principles Techniques). 36th 

Edition. Ankara: Nobel Yayınevi. 2020. 

49. Grove, S.; Burns, N.; Gray, J. The Practice of Nursing Research. Appraisal, Synthesis, and Generation of Evidence, 6th ed.; Saunders 

Elsevier: St. Louis, MO, USA, 2013. 

50. Büyüköztürk, Ş.; Çakmak, K. E.; Akgün, E. Ö.; Karadeniz, Ş.; Demirel, F. Bilimsel araştırma yöntemleri (Scientific research methods). 

(15. Baskı) Ankara: Pegem A., 2009. 

51. Fraenkel, J. R.; Wallen, N. E. How to Design and Evaluate Research in Education. (Third Ed.) New York: McGraw-Hill INC., 1996. 

52. Balcı, A. Sosyal Bilimlerde Araştırma (Research in Social Sciences). 5. Bask. Ankara: Pegem A yayıncılık, 2005, pp.83-86. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 8 August 2022                   doi:10.20944/preprints202208.0127.v1

https://doi.org/10.20944/preprints202208.0127.v1


 

53. Kahyaoğlu, E. An assessment of environmental literacy of Turkish science and technology teachers. Unpublished Doctoral 

Thesis, Middle East Technical University, The Graduate School of Natural And Applied Sciences, Secondary Science And 

Mathematics Education, Ankara, Turkey, 2011. 

54. Nunnally, J.C. Psychometric Theory, 2nd ed.; McG-raw-Hill: New York, NY, USA, 1978. 

55. Sönmez, V.; Alacapınar, F.G. Örneklendirilmiş bilimsel araştırma yöntemleri (Illustrated scientific research methods). 4.üncü baskı, Anı 

Yayıncılık, Ankara, Türkiye, 2016, pp.198-214, ISBN 978-605-5213-92-3. 

56. Chen, Y.F.; Wang, C.M.; Lin, H.J. Explore the relationships among demography, personality traits and self-directed learning. 

Journal of Human Resources and Adult Learning 2006, 141–150. 

57. Field, A. Discoring Statistic Using SPSS (and Sex and Drugs and Rock ‘n’ Roll), 3rd ed.; SAGE Publications: Londra, UK, 2009; p. 

19, ISBN 978-1-84787-906-6; ISBN 978-1-84787-907-3. 

58. National Environmental Education and Training Foundation [NEETF]. Environmental literacy in America: What 10 years of 

NEETF/Roper research and related studies say about environmental literacy in the United.States. NEETF, Washington, DC., 2005. 

59. Gavrilakis, C.; Stylos, G.; Kotsis, T. K.; Goulgouti, A. Environmental literacy assessment of Greek university pre-service teachers. 

Science Education: Research and Praxis, Special Issue 2007, 61, 49-71.  

60. Maidou, A.; Plakitsi, K.; Polatoglou. Perceptions and attitudes of students towards Education for Sustainable Development. In 

J. Lavonen, K. Juuti, J. Lampiselkä, A. Uitto, K. Hahl (Eds.), Science Education Research: Engaging Learners for a Sustainable Future, 

Part 9 (co-ed.M. Achiam & G. Carvalho), (pp. 1366-1377). Helsinki, Finland: University of Helsinki, 2015. 

61. Spiropoulou, D.; Antonakaki, T.; Kontaxaki, S.; Bouras, S. Primary teachers’ literacy and attitudes on education for sustainable 

development. Journal of Science Education and Technology 2007, 16, 443-450. https://doi.org/ 10.1007/s10956-007-9061-7. 

62. Aydemir, M. The Investigation of Teachers With Respect to Knowledge Level of Environmental Concepts. Unpublished Master 

Thesis, Middle East Technical University, Ankara, Turkey. 2007. 

63. Buhan, B. Okul öncesinde görev yapan öğretmenlerin çevre bilinci ve bu okullardaki çevre eğitiminin araştırılması 

(Environmental awareness of pre-school teachers and investigation of environmental education in these schools). Master Thesis, 

Marmara University, İstanbul, Turkey, 2006. 

64. Jinliang, W.; Yunyan, H.; Ya, L.; Xiang, H.; Xiafel, W.; Yuanmei, J. An Analysis of Environmental Awareness and Environmental 

Education for Primary School and Hig School Students in Kunming. Chinese Education and Society 2004, 37 (4), 24-31. 

65. Petegem, P. V.; Blieck, A.; Ongevalle, J. V. Conceptions and Awareness Concerning Environmental Education: a Zimbabwean 

Case-Study in Three Secondary Teacher Education Colleges. Environmental Education Research 2007, 13 (3), 287-306. 

66. Tuncer, G.; Ceren Tekkaya, C.; Sungur, S. Öğretmen Adaylarının Sürdürülebilir Kalkınma ile ilgili inançları Cinsiyet ve Çevre 

Dersine Katılımın Etkisi (Pre-service teachers' beliefs about Sustainable Development The Effect of Gender and Environment 

course Participatio). Hacettepe Üniversitesi Eğitim Fakültesi Dergisi 2006, 31, 179-187. 

67. Yavetz, B.; Goldman, D.; Pe’er, S. Environmental Literacy of Pre-Service Teachers in Israel: a Comperison Between Students at 

the Onset and end of Their Studies. Environmental Education Research 2009, 15 (4), 393-415. 

68. Marcos-Merino, J. M.; Corbacho-Cuello, I.; Hernández-Barco, M. Analysis of Sustainability Knowingness, Attitudes and 

Behavior of a Spanish Pre-Service Primary Teachers Sample. Sustainability 2020, 12, 7445; doi:10.3390/su12187445. 

69. Thompson, S. C. G.; Barton, M. Ecocentric and anthropocentric attitudes toward the environment. Journal of Environmental 

Psychology 1994, 14, 149-157. 

70. Tikka, P. M.; Kuitunen, M.T.; Tynys, S.M. Effects of Educational Background on Students' Attitudes, Activity Levels, and 

Knowledge Concerning the Environment. The Journal of Environmental Education 2000, 31 (3), 12-19. 

71. Makki, M. H.; Abd-El-Khalick, F.; Boujaoude, S. Lebanese Secondary School Students’ Environmental Knowledge and 

Attitudes. Environmental Education Research 2003, 9 (1), 21-33. 

72. Barr, S. Strategies for sustainability: citizens and responsible environmental behavior. Area 2003, 35(3), 227-240. 

73. DeChano, L. M. A multi-Country examination of the Relationship Between Environmental Knowledge and Attitudes. 

International Research in Geographical and Environmental Education 2006, 15 (1), 15-28. 

74. Ökesli, T.F. Relationship between primary school students’ environmental literacy and selected variables in Bodrum. 

Unpublished Master Thesis, Middle East Technical University, Ankara, Turkey, 2008.   

75. Dillon, P. J.; Gayford, C. G. A psychometric approach to investigating the environmental beliefs, intentions and behaviours of 

pre-service teachers. Environmental Education Research 1997, 3, 283-297. 

76. Hines, J. M.; Hungerford, H. R.; Tomera, A. N. Analysis and Synthesis of Research on Responsible Environmental Behavior: A 

meta-analysis. The Journal of Environmental Education (1986/1987), 18 (2), 1-8. 

77. Teksöz, G.; Şahin, El.; Ertepınar, H. Çevre Okuryazarlığı, Öğretmen Adayları Ve Sürdürülebilir Bir Gelecek (Environmental 

Lıteracy, Pre-Service Teachers, And A Sustainable Future). H. Ü. Eğitim Fakültesi Dergisi (H. U. Journal of Education) 2010, 39; 

307-320. 

78. Kroufek, R.; Çelik, C.; Can, Ş. The Comparison of Environmental Literacy of Czech and Turkish pre-service primary teachers 

using Elsa Scale. TOJET: The Turkish Online Journal of Educational Technology 2015, Special Issue for INTE, 557-560. 

79. Owens, M. A. The environmental literacy of urban middle school teachers. Ph. D. Thesis, Emory University, USA, 2000. 

80. Alagöz, B. Sosyal bilgiler öğretmen adaylarında çevre bilincinin geliştirilmesinde probleme dayalı öğrenme yönteminin etkisi 

(The effect of the problem-based learning method on the development of environmental awareness in social studies teacher 

candidates). Yayımlanmamış Doktora Tezi (Ph. D. Thesis), Gazi Üniversitesi, Eğitim Bilimleri Enstitüsü, İlköğretim Anabilim 

Dalı, Ankara, 2009. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 8 August 2022                   doi:10.20944/preprints202208.0127.v1

https://doi.org/10.20944/preprints202208.0127.v1


 

81. Timur, S.; Yılmaz, Ş.; Timur, B. Öğretmen adaylarının çevreye yönelik davranışlarının incelenmesi (Examining The 

Environmental Behaviors Of Pre-Seriıce Teachers). Yüzüncü Yıl Üniversitesi Eğitim Fakültesi Dergisi 2013, X(1), 125-141. 

82. Özyürek, C.; Et al.  Öğretmen Adaylarının Çevre Okuryazarlık Bileşenlerinin Farklı Değişkenlere Göre İncelenmesi 

(Investigation Of Pre-Service Teachers’ Environment Literacy Components By Different Variables). Mehmet Akif Ersoy 

Üniversitesi Eğitim Fakültesi Dergisi 2019,  50, 227-253. e-ISSN:2146-5983. 

83. Erol, G. H. Sınıf öğretmenliği ikinci sınıf öğrencilerinin çevre ve çevre sorunlarına yönelik tutumları (Attitudes of classroom 

teaching second year students towards the environment and environmental problems ).Yayınlanmamış Yüksek Lisans Tezi 

(Master Thesis), Pamukkale Üniversitesi, Fen Bilimleri Enstitüsü, İlköğretim Anabilim Dalı, Denizli, 2005. 

84. Karatekin, K. Sosyal bilgiler öğretmen adaylarının çevre okuryazarlık düzeylerinin belirlenmesi (Examination of environmental 

literacy levels of social studies teacher candidates in terms of various variables), Yayımlanmamış Doktora Tezi (Unpublished 

Doctoral Dissertion), Gazi Üniversitesi Eğitim Bilimleri Enstitüsü, İlköğretim Anabilim Dalı, Ankara, 2011. 

 

 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 8 August 2022                   doi:10.20944/preprints202208.0127.v1

https://doi.org/10.20944/preprints202208.0127.v1

