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ABSTRACT

Quantifying the impact of humans on the environment is very difficult due to its complex nature. An ecological footprint is an
effective tool and indicator that quantitatively reveals the impact of human beings on the world while maintaining their vital
activities, the cost of living or their burden on nature. In this study, the ecological footprints of 179 teacher candidates studying
at Anadolu University Faculty of Education were determined by using an international scale. 34.1% of teacher candidates were
in the department of primary school education, 35.2% in the department of pre-school education and 30.7% in the department
of special education. The ecological footprint results were given in the categories of date, necessary world, land type,
consumption categories, ecological footprint, a carbon footprint and percentage effect of carbon footprint on ecological
footprint. According to the results, no significant difference was found between the ecological footprints of teacher candidates
based on department and gender (except services footprint). However, the ecological footprint values of the teacher candidates
were above the average of Tiirkiye (p<0.05). Since teachers, who are one of the most important elements of education, have a
great responsibility in raising individuals/society who are conscious and sensitive to environmental problems, teacher education
on this issue is very important. It is believed that this study will contribute to the studies to be carried out on the subject.
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1. INTRODUCTION

With the rapid increase in the world population and industrialization, the demand for natural resources
and the increase in pressure on these resources have revealed the necessity of questioning the continuity
of wealth and production-consumption activities on a global scale. In this context, the concept of
sustainable development, which is a multidimensional concept that combines economic, social and
environmental elements, has been put forward in order to ensure the continuity of the development of
societies [1]. However, in the last period, the emphasis on the concept of ecological sustainability has
increased, along with sustainable development, due to the pressure placed on the planet by
industrialization and the increasing population, and human beings consuming more than they produce.

Meeting the needs of the present without compromising the capacity of future generations to meet their
needs is defined as ecological sustainability [2]. The understanding of the limitations of natural resources
has led to an increase in the sensitivity of societies and scientists to the environment. Due to the complex
nature of human and environmental relations, it is very difficult to quantify the impact on a global,
country, institutional and even personal scale. In order to overcome this difficulty and to determine
ecological sustainability quantitatively, Wackernagel and Rees [3] first introduced the concept of
ecological footprint in 1996.

The ecological footprint is an indicator that quantitatively reveals the impact of human beings on the
world while maintaining their vital activities, the cost of living or their burden on nature [4]. The main
emphasis in the concept of ecological footprint is that for the sustainability of life, individuals should
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organize their living conditions and economic activities by taking into account the carrying capacity of
the planet. Ecological footprint, which is on an international scale, consists of built-up land, forest
products, cropland, grazing land, fishing ground and carbon footprint components in terms of land types.
When considered on an individual basis, the effects on nature during a person's vital activities are
calculated on the basis of these components and the results are given in terms of global hectares. The
global hectare area represents the productive capacity of 1 hectare of land over the world's average
productivity [2]. Then, using these values, the global hectares corresponding to the consumption
categories of the person including food, shelter, transportation, goods and services and finally the
ecological footprint are calculated. In short, a metric of sustainability, the ecological footprint transforms
consumption and waste generation into units of the equal land area [5]. An exciting way to make society
aware of some of the less obvious but essential aspects of human ecology and to familiarize people with
some of the environmental effects of a consumer society is through ecological footprinting. Since the
calculation of the ecological footprint reveals how, by whom, and to what extent natural resources are
used, making these calculations is very important in creating the balance of use of natural resources [6].

Another concept that should be considered together with the ecological footprint is the concept of
biocapacity. Biocapacity is defined as the supply of natural resources and ecological services. In other
words, it is the quantity of productive areas used in the world to produce natural resources. By comparing
the ecological footprint and biocapacity values, the minimum sustainability criterion is defined.
Accordingly, in order to ensure sustainability, the total ecological footprint should be less than the total
biological capacity [7]. When the ecological footprint is greater than the total biocapacity, a biocapacity
deficit arises [8-10].

Ecological footprints, biocapacities and related values of countries are reported in studies carried out
periodically based on all countries around the world. Tiirkiye's Ecological Footprint Report prepared by
World Wildlife Fund in 2012 is one of them [2]. According to the report, Tiirkiye's ecological footprint
is 50% above its global biocapacity. In other words, Tiirkiye needs 1.5 planets to continue in this way
and this situation is not sustainable for our country. It is predicted that the gap between biocapacity and
ecological footprint will continue to increase in favor of ecological footprint and this situation will
continue to be a problem in the future [2, 11]. Clearly, efforts are needed in this regard.

In Tiirkiye, as in the world, the largest of the ecological footprint components is personal consumption
with a rate of 82% [2]. Therefore, it is extremely important to determine the ecological footprint values
on an individual basis and to raise awareness. For this reason, it is seen that studies on ecological
footprints have increased in Tiirkiye, especially since the beginning of the 2000s [12-22].

Although there is the potential use of communication tools such as TV programs, social media, etc. to
raise awareness on the ecological footprint on an individual basis, their effectiveness of them is often
controversial [23]. In this sense, getting effective results can only be possible with the total education of
society. Teachers, who are one of the most important elements of education, have a great responsibility
in raising individuals who are conscious and sensitive to environmental problems [24]. In order for
teachers to be sufficient in this regard, they must complete their education with the necessary equipment.
For this, the concept of ecological footprint firstly needs to be learned by teacher candidates before they
start teaching [1]. It has been demonstrated by research that tools such as the ecological footprint
calculation tool will be used in teacher education and that it will be effective in increasing sustainability
by raising more sensitive and conscious individuals towards the environment [25]. Few research,
however, have examined the relationship between environmental footprint assessment and the value of
education for national sustainability in Tirkiye [26-35].

Therefore, this study aims to determine the ecological footprints of teacher candidates in different
branches based on various variables and to raise awareness about this subject in teacher candidates,

74



Ozonay Bdciik / Eskisehir Technical Univ. J. of Sci. and Tech. C — Life Sci. and Biotech. 12 (2) — 2023

based on the belief that the first group to have knowledge about sustainable development should be
teacher/teacher candidates.

2. MATERIALS AND METHODS
2.1. Research Group

179 teacher candidates studying at Anadolu University Faculty of Education participated in the research
during the spring term of 2021-2022. When the distribution of teacher candidates according to their
gender, it could be seen that 67.6% of them were female and 32.4% of them were male students. 34.1%
of teacher candidates studied in the department of primary school education, 35.2% in the department
of pre-school education and 30.7% in the department of special education. Information about the
research group was summarized in Table 1.

Table 1. Distribution of the research group according to some variables

Department Gender Frequency %
Primary School Education F'(\a/lrsﬁe 5523 ;ig
Pre-school Education F'(\a/lrsﬁe éi 268'.75
Special Education F'(\a/lrsﬁe gi’ 13;’

TOTAL 179 100

2.2. Data Collection and Tools

There are many scales used to calculate the ecological footprint of individuals. In this study, the
"Ecological Footprint Scale”, a web-based scale with international standards, was used
(http://www.footprintcalculator.org/). The scale consists of 16 questions in total. Two of the questions
are related to food, six of them are related to shelter, 1 of them are related to goods/services and 7 of
them are related to transportation components. The questions in the questionnaire were adapted to
Turkish and applied to the participants in the spring term of 2021-2022 in a digital environment. Then,
the answers of the participants who answered the scale to questions were entered into the system. When
the data is entered into the system, the system calculates and summarizes the ecological footprints of the
participants in the date, necessary world, land type, consumption categories, ecological footprint, carbon
footprint and percentage effect of the carbon footprint on the ecological footprint, with the algorithm it
contains. Thus, based on the automatic calculation of the program, it provides an idea about the
consumption patterns of each participant who answered the survey, and due to the comprehensible
nature of the data, awareness is created on the subject. Values related to the ecological footprint and its
components obtained from the answers given by the participants to the questions were expressed in
global hectares (gha).

In addition, through a personal information form developed, the participants were asked whether they
had heard of the concept of ecological footprint before, if they had knowledge, whether they consciously
applied the principles of ecological footprint in their daily lives and other thoughts they wanted to
express, in addition to questions about gender and branch. All the answers given by the participants were
recorded and then statistical evaluations were made.

2.3. Data Analyses

When the literature was examined, it was seen that studies on the subject do not include data and
comparisons related to the sub-variables of the land type category, which is one of the ecological
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footprint components, and comparisons were made mainly based on the values in the consumption
category (food, shelter, transportation, goods and services) [1, 26-35]. For this reason, the data related
to the land type variable were given over the average values, and the other data were compared
statistically.

In this context, firstly, the data were examined in terms of normal distribution, later, In transformation
was applied to the world necessary, food, shelter, transportation and carbon footprint values that were
determined not to show normal distribution, and log10 transformation was applied to the ecological
footprint data. Analyzes were performed by using these transformed data.

In the evaluations of gender variables, independent samples t-test was used. For branch variable, One-
way ANOVA analysis was used and for comparison of the data with Tiirkiye’s average, one sample t
test was used. The data were analyzed using the SPSS 21.0 program.

3. RESULTS AND DISCUSSIONS
3.1. Date Data

In the ecological footprint scale, the first value given as a result of entering the data on an individual
basis and calculating the ecological footprint value is the “date” data. Date data, based on the calculated
footprint value, defines the date when the person consumed all of the world's resources for his/her share
for that year. This is very important data in terms of raising awareness about the ecological footprint.
Table 2 summarises the average date data of the participants in this study. When Table 2 is evaluated, it
is seen that, on average, as of 28 May, teacher candidates used their share of the world resources of that
year, and in the following part of the year, they used resources that did not belong to them, and thus a
biocapacity deficit emerged. On the basis of gender, it is observed that the critical date for men is 23
May, while for women it is 30 May. It is seen that female teacher candidates of the special education
department have the best value in this sense (4 Jun), while male teacher candidates of the primary school
teaching department have the worst value (24 May). However, it is a remarkable result that all teacher
candidates consume their share of the world's resources before almost half of the year is over. It is
desirable that this date falls as far as possible at the end of the year or even on 31 December [2]. In other
studies, conducted in our country, no study evaluating ecological footprint and date data together has
been found [26-35].

Table 2. Average date data of participants by departments and gender

Department Gender Date Average
. . Male 24 May

Primary School Education Female 25 May 25 May
. Male 4 May

Pre-school Education Female 31 May 26 May

Special Education Male 31 May 3 June

Female 4 June
Male 23 May

TOTAL Female 30 May 28 May

3.2. World Necessary

In the ecological footprint scale, the second value given is the “world necessary” data. The necessary
world data of an individual is a data that defines how many worlds are needed if everyone in the world
lives like that individual. This is also very important data in terms of raising awareness about the
ecological footprint. The expected situation is that the load that everyone creates on the earth during
their vital activities is equivalent to 1 earth at most [2]. Table 3 summarises the average necessary world
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data of the participants in this study. When Table 3 is analysed, it is seen that the average number of
required worlds of all participants in the study is 2.62. When the required world data is analysed by the
department, it is seen that primary school teacher candidates have the highest value with 2.72 while
special education teacher candidates have the lowest value with 2.49. When compared in terms of gender
variable, it is seen that male teacher candidates in the department of pre-school education have the
highest value (3.03) and female teacher candidates in the department of special education have the
lowest value (2.47). When all teacher candidates are compared together in terms of the required world
data, it is seen that male teacher candidates have a higher value (2.73) than female teacher candidates
(2.57). In all evaluations made on the basis of both departments and gender, it is clear that it is far above
the required value (one world).

Table 3. Average world necessary data of participants by departments and gender

Department Gender World Necessary Average
Primary School Education F';/In?ﬁe ;gg 2.72
Pre-school Education F';/In?ﬁe ggj 2.63
Special Education F';/In?ﬁe ;2; 2.49
TOTAL F';/In?;?e ;Zj 2.62

When evaluated on the basis of departments, it was determined that the difference between departments
in terms of the number of world necessary was not statistically significant (F: 1.714, p>0.05). Similarly,
there is no statistically significant difference on the basis of gender variable (t: 1.478, p>0.05).

The last report on Tiirkiye's ecological footprint was published by WWF in 2012 [2]. According to the
report, Tiirkiye's ecological footprint exceeds the global biocapacity by 50%. In other words, if everyone
in the world consumed as much as a citizen of Tiirkiye, we would need 1.5 planets. The data obtained
in this study were compared with this critical number by means of one-sample t test. Accordingly, the
number of worlds needed for the consumption of teacher candidates is statistically different from both
the average of Tirkiye (t: 29.128, p<0.05) and the desired average of 1 world (t: 51.506, p<0.05). In
other studies, conducted in our country, no study evaluating ecological footprint and necessary world
data together has been found [26-35].

3.3. Land Types Footprint

In the ecological footprint scale, the third value given is the “land types footprint” data. The land type
footprint data gives the size of the different land types required to meet the world resources consumed
by an individual in terms of global hectares. It has some subcomponents. Built-up land footprint data
refers to the area covered by infrastructure and superstructure to meet human needs, including transport
networks, housing, industrial buildings and hydroelectric power plants. Forest products footprint data
refers to the area of forest required to produce wood, pulp, timber, industrial wood and firewood for
human consumption. Cropland footprint data refers to the agricultural area required for the production
of food, fibre, animal feed, oil crops and rubber for human consumption. Grazing land footprint refers
to the grazing area required to produce the products people demand, such as meat, milk, leather and
wool. Fishing ground footprint refers to the estimated area of marine and freshwater required to sustain
the fish and seafood consumed. Carbon footprint refers to the area of forest required to sequester
emissions from fossil fuel consumption, land use changes and chemical processes, with the exception
of CO; emissions sequestered by the oceans [2]. Table 4 summarises the average land type data (gha)
of participants by departments and gender in this study. Table 4 shows that cropland has the highest
average value (1.13+0.38), while grazing land (0.10+0.04) and fishing ground (0.11+0.06) have the
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lowest average values The average value of carbon footprint related to land type was determined as
2.36+0.81.

Table 4. Average land type data (gha) of participants by departments and gender

Built-Up Forest Cropland Grazing Fishing Carbon
Land Products Land Ground Footprint
(gha+SD)  (ghat+SD)  (gha+SD)  (gha+SD)  (gha+SD)  (gha+SD)
Primary School Edu. Male 0.15+0.06  0.46+0.13  1.07+0.36 0.10+0.04  0.11+0.05 2.54+1.04
Female 0.15+0.05  0.45+0.11  1.05+0.32 0.1+0.03 0.1+0.06 2.37+0.74

Pre-school Edu. Male 0.18+0.05 0.48+0.09  1.38+0.48  0.13+0.05  0.15+0.07  2.64+0.78
Female 0.15+0.05 0.44+0.09  1.07+0.33  0.09+0.04 0.1+0.05 2.27+0.75
Special Edu. Male 0,15+0.05  0.46+0.14  1.15+0.38 0.1+0.05 0.11+0.05 2.15+0.6
Female  0.15+0.06  0.45+0.13 1.04+0.4 0.08+0.05 0.1+0.05 2.18+0.78
Average 0.15+0.06  0.46+0.12  1.13+0.38  0.10+0.04  0.11+0.06  2.36+0.81

According to Tirkiye's ecological footprint report, 46% (1.24-1.36 gha per capita) of Tiirkiye's
ecological footprint components are carbon footprint, 35% (about 1 gha per capita) agricultural land,
11% (0.29 gha per capita) forest products, 3% (0.05 gha per capita) grassland, 3% (0.08 gha per capita)
built-up area and 2% (0.06 gha per capita) fishing ground footprint components [2]. Although the results
are proportionally quite similar to this study, the average values are about twice the average per capita
footprint components of Tiirkiye. This is also an important result. Since these data give less insight to
ordinary people who are not experts in the field, most articles in Tiirkiye do not include data on this
topic at all [1, 26-35].

3.4. Final Comsumption Categories

In the ecological footprint scale, the fourth value given as is the “consumption categories” data.
Consumption categories data is the more visible component of the ecological footprint value. It has some
subcomponents such as food, shelter, mobility, goods and services. These values, given in gha, represent
the world resources used to meet an individual's needs for food, shelter, transport, goods and services.
Table 5 summarises the average consumption categories data (gha) of participants by departments and
gender in this study. When Table 5 is analysed, it is seen that teacher candidates received the highest
value from the food category in terms of consumption categories, followed by goods, services, shelter
and mobility. When the components of Tiirkiye's ecological footprint by consumption categories
according to Tiirkiye's ecological footprint report are analysed, it is seen that the food category takes the
first place with 52% (1.18 gha per capita), followed by products with 21% (0.47 gha per capita),
transport with 15%, (0.33 gha per capita) services with 6% (nearly 0.13 gha per capita) and housing
with 6% (nearly 0.13 gha per capita) [2]. In this study, the rates are 30% for food (1.28 gha per capita),
22% for goods (0.95 gha per capita), 19% for services (0.8 gha per capita), 16% for shelter (0.68 gha
per capita), 13% for transport (0.56 gha per capita). As can be seen, in all items, the footprint values of
teacher candidates are higher than Tiirkiye’s average.

When the consumption categories are evaluated on the basis of departments, it is seen that there is no
significant difference in terms of food variable (F: 0.52, p>0.05), shelter variable (F: 0.147, p>0.05),
transport variable (F: 1.228, p>0.05), goods variable (F: 0.342, p>0.05) and services variable (F: 0.543,
p>0.05). When consumption categories are evaluated on the basis of gender, it is determined that there
is no statistically significant difference between food variable (t: 0.192, p>0.05), shelter variable (t: -0.
235, p>0.05), transport variable (t: 0.192, p>0.05) and goods variable (t: 0.214, p>0.05) variables. In the
services variable, the gender-based difference (male average: 0.83 gha, female average: 0,77 gha) is
statistically significant (t: 2.283, p<0.05).
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Table 5. Average comsumption categories data (gha) of participants by departments and gender

Food Shelter Mobility Goods Services

(gha+SD)  (gha+SD)  (gha+SD)  (gha+SD)  (gha+SD)

Primary School Edu. Male 1.18+0.61 0.65+0.34 0.7740.19 0.96+0.45 0.77+0.16
Female 1.13+0.52 0.60+0.27 0.59+0.1 1.03+0.66 0.79+0.14

Pre-school Edu. Male 1.70+0.75 0.6+0.44 0.78+0.18  0.93+0.57 0.91+0.14
Female 1.22+0.54  0.64+0.41 0.5+0.37 0.99+0.48  0.75+0.13

Special Edu. Male 1.36+0.59 0.82+0.27 0.28+0.08 0.88+0.34 0.81+0.17
Female 1.11+0.6 0.77+0.40 0.42+0.1 0.90+0.56 0.79+0.16

Average 1.28+0.6 0.68+0.36  0.56+0.17  0.95+0.51  0.80+0.15

In the study conducted by Ozyiirek et al. (2022) statistically significant difference was found between
departments in the goods and services item, while no difference was observed in other components. In
the same study, a difference was determined on the basis of gender only in the shelter item, no difference
was determined between the other components [26]. In a study conducted by Keles and Aydogdu (2010),
similar results were found in terms of consumption categories (1.7 gha for food, 1.03 gha for goods and
services, 1.01 gha for shelter and 0.17 for mobility), [33]. In a study conducted by Keles et al. (2008), a
gender-based difference was mentioned only in the food item and no significant difference was found
among other items. In this study, pre-service teachers from different branches were studied, but there
was no evaluation on the basis of department [35].

3.5. Ecological Footprint and Carbon Footprint

The most important output of the international ecological footprint scale applied in this study is the
ecological footprint data. The last data in this scale is the carbon footprint data and the percentage effect
of a carbon footprint on ecological footprint value. All data belonging to these three variables are
summarized in Table 6. When Table 6 is analysed, it is seen that the highest ecological footprint value
is found in male teacher candidates in the department of pre-school education and the lowest value is
found in female teacher candidates in the department of special education. The average ecological
footprint value of the research group was determined as 4.29 gha. When the carbon footprint values are
compared, it is seen that male teacher candidates in the department of pre-school education have the
highest value, while male teacher candidates of special education have the lowest value. The average
carbon footprint value of the research group was determined as 6.7 tonnes/year. It is seen that the carbon
footprint is responsible for 53.9% of the average ecological footprint value.

Table 6. Average ecological and carbon footprint data of participants by departments and gender

Ecological Carbon % CF in
Footprint (EF) Footprint (CF) EF value
(gha+SD) (ton/per year+SD) (+SD)

Primary School Edu. Male 4.40+1.48 7.37+3.05 56.86+6.98
Female 4.22+1.02 6.88+2.13 55.28+6.40

Pre-school Edu. Male 4.93+1.06 7.68+2.22 53.25+8.57
Female 4.13+1.00 6.58+2.13 52.37+11.41

Special Edu. Male 4.14+0.92 6.25+1.76 51.92+7.60
Female 4.02+1.17 6.37+2.23 54.29+7.17

Average 4.29+1.10 6.7+2.25 53.9+8.63

The difference in ecological footprint values is not statistically significant for both departments (F:
0.763, p>0.05) and gender (t: 1.567, p>0.05). However, according to Tiirkiye's ecological footprint
report, Tirkiye's estimated ecological footprint size is 3.3 gha for 2023 [2]. The data obtained in this
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study were compared with this critical number by means of one-sample t test. Accordingly, the
ecological footprints of teacher candidates are significantly different from the expectation of Tiirkiye’s
ecological footprint (t: 11.568, p<0.05).

In some other studies conducted on pre-service teachers in Tiirkiye, it was reported that ecological
footprint values were above the average of Tirkiye [1, 12, 33, 35, 36]. Yildiz and Selvi (2015) found
that the average ecological footprint of pre-service science teachers was higher than the average footprint
of Tirkiye [1]. Keles et al. (2008) and Keles and Aydogdu (2010) determined that the ecological
footprint values of teacher candidates in different branches were above the world and Tiirkiye averages
[33, 35]. Aga¢ and Yal¢in (2018) determined in their study that the average ecological footprint of
science teacher candidates among teacher candidates was higher [36]. These findings are similar to the
findings of this study.

3.6. Other Informations

In addition to the ecological footprint scale, through a personal information form developed, the
participants were asked whether they had heard of the concept of ecological footprint before, if they had
knowledge, whether they consciously applied the principles of ecological footprint in their daily lives
and other thoughts they wanted to express. It was determined that a total of 89 teacher candidates
(primary school 33, pre-school 30, special 26) had heard of the concept of ecological footprint before
(49.7%), while the remaining 90 teacher candidates (primary school 28, pre-school 32, special 29) had
never heard of it (50.3%). A total of 47 (26.2%) teacher candidates (primary school 14, pre-school 18,
special 15) stated that they consciously apply ecological footprint principles in their daily lives, while
the rest (73.8%) did not. However, it is seen that the ecological footprints of the teacher candidates who
stated that they consciously apply ecological footprints are above the average of Tiirkiye. In a study
conducted by Yildiz and Selvi (2015), it is revealed that even a large proportion (75%) of pre-service
science teachers, who are perhaps the group that should have the most knowledge about the subject,
have heard the concept of ecological footprint for the first time [1].

When all analyses were evaluated together, it was determined that there was no difference between the
ecological footprints of teacher candidates studying in the departments of primary school, pre-school
and special education at Anadolu University Faculty of Education on the basis of both department and
gender (except services footprint). One of the main reasons for this is thought to be related to Eskigehir
province. Most of the students live in what is considered to be a student district in the province, which
is very close to the university. They stay in houses with similar characteristics and live in similar
conditions. Due to the close location of the university, walking to and from classes reduces the mobility
footprint values. However, the intercity routes they make to visit their families increase the mobility
footprint. Food constitutes the highest component of the consumption-related footprint of teacher
candidates. It is thought that this can be explained by the fact that students who are away from their
families mostly consume ready-made food.

In this study, it was determined that the ecological footprint values of teacher candidates on the basis of
both department and gender were considerably higher than the average of Tiirkiye. This situation shows
that these teacher candidates, who are educated in different branches, do not have sufficient knowledge
in terms of ecological footprint and sustainability concepts. When the relevant departments of Anadolu
University Faculty of Education are evaluated in terms of curriculum, it is seen that there is a course
called environmental education (“Cevre Egitimi” in Turkish) only in the department of primary school
education. When the course content is examined, it is seen that there is standard information about
environmental education, but not specifically about ecological footprint and sustainability. In this
context, it is thought that it would be useful to open a course in all departments of education faculties or
to make the necessary content updates/improvements in existing courses.
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Another advantage of this study is that the interests of teacher candidates in these departments are
orientated towards relatively young age groups. Because, as in many subjects, environmental
adaptations can be acquired more effectively at early ages.

In our country, the number of studies in which ecological footprint and university students are evaluated
together is not very high. While some of these studies used the international ecological footprint scale
used in this study [1, 26, 35], many other studies used scales developed by researchers [27, 28, 29, 30].
Due to the different scales used, it is seen that the results and reporting of the results are also different.
For this reason, it is seen that the data of some variables such as date, world necessary and land types
provided in the international standard ecological footprint scale are not given in other studies. Similarly,
it is seen that some data provided in other studies are not provided on an international scale. Of course,
the best way is to use a specific scale developed for our country throughout the whole country. In this
regard, there are news about the development of a Tiirkiye-specific ecological footprint calculation tool
developed by Keles and Ozsoy and even studies using this scale [37], but it is not widely used. The
development of this and similar specialised scales will enable more reliable assessments across the
country.

The total ecological footprint of production in Tiirkiye exceeded the national biological capacity for the
first time in 1972, and by 2007, it exceeded the biological capacity by approximately 1.6 doubled (2.1
gha), [2, 8]. It is clear that something must be done about the issue. In many studies, it has been
concluded that the use of ecological footprint as an educational tool positively increases the awareness
of the individuals participating in the research towards sustainable life, improves their attitudes
moderately positively and is effective in gaining responsible behaviors towards sustainable life [37].
Considering that teachers play a key role in the development of value judgements and lifestyles
necessary for sustainable development, it is clear that there is a need for training on these issues for
teacher candidates in Tiirkiye. It is believed that this study will raise awareness on this issue and
contribute to the studies to be conducted on this subject.

4. CONCLUSIONS

The following suggestions can be made.

e Courses on ecological footprint should be added to the curriculum of teacher candidates or
existing course contents should be updated.

e Seminars, symposiums, etc. can be held together with public and non-governmental
organisations that raise awareness in the direction of reducing the ecological footprint values of
teacher candidates.

e Itcanbe ensured that teacher candidates take part in project studies that will lead to the reduction
of ecological footprint values.

e Informative training on ecological footprint can be added to the in-service training programmes
of existing teachers.

e Inorder to increase the level of awareness in the social dimension, ecological footprint practices
appropriate to the characteristics of each period should be included in all stages of education,
including higher education, starting from pre-school age.

CONFLICT OF INTEREST
The author stated that there are no conflicts of interest regarding the publication of this article.

REFERENCES

[1]  Yildiz E, Selvi M. Fen bilimleri 6gretmen adaylarinin ekolojik ayak izleri ve ekolojik ayak izini
azaltma yollan konusundaki goriisleri. GEFAD/GUFGEF 2015; 35 (3): 457-487.

81



[2]
3]

[4]

5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Ozonay Bdciik / Eskisehir Technical Univ. J. of Sci. and Tech. C — Life Sci. and Biotech. 12 (2) — 2023

Anonymous. Tiirkiye nin Ekolojik Ayak izi Raporu. istanbul Tiirkiye: Ofset Yapimevi, 2012.

Wackernagel M, Rees W. Our ecological Footprint — Reducing human impact on the earth.
Gabriola Island Canada: New Society Publishers, 1996.

Mizik ET, Avdan ZY. Siirdiiriilebilirligin temal tasi: Ekolojik ayak izi. Dog Afet Cev Derg 2020;
6(2): 451-467.

Flint, K. Institutional ecological footprint analysis: a case study of the university of Newcastle,
Australia. Int. J. Sustain. High. Educ. 2001; 2(1), 48-62.

Cikrik S, Yel M. Biyoloji 6gretmen adaylarinin ekolojik ayak izi farkindalik diizeylerinin
belirlenmesi. Turkish Studies Social Scinces 2019; 14(6): 2999-3008.

Niccolucci V, Tiezzi E, Pulselli FM, Capineri C. Biocapacity vs Ecological Footprint of world
regions: A geopolitical interpretation. Ecol Ind 2012; 16: 23-30.

Lin D, Hanscom L, Murthy A, Galli A, Evans M, Neill E, Mancini MS, Martindill J, Medouar
FZ, Huang S, Wackernagel M. Ecological Footprint Accounting for Countries: Updates and
Results of the National Footprint Accounts, 2012—-2018. Resources 2018; 7 (58): 1-22.

Sarkodie SA. Environmental performance, biocapacity, carbon & ecological footprint of nations:
Drivers, trends and mitigation options. Sci of Total Environ 2021; 751: 1-10.

Swiader M, Lin D, Szewranski S, Kazak JK, Tha K, Hoof J, Bel¢akova I, Altiok S. The application
of ecological footprint and biocapacity for environmental carrying capacity assessment: A new
approach for European cities. Env Sci Pol 2020; 105: 56-74.

Moros-Ochoa MA, Castro-Nieto GY, Quintero-Espafiol A, Liorente-Portillo C. Forecasting
biocapacity and ecological footprint at a worldwide level to 2030 using neural networks.
Sustainability 2022; 14: 1-14.

Akilli H, Kemahli F, Okudan K, Polat F. Ekolojik ayak izinin kavramsal icerigi ve Akdeniz
universitesi iktisadi ve idari bilimler fakiiltesinde bireysel ekolojik ayak izi hesaplamasi. Akdeniz
L.LI.B.F. Dergisi 2008; 15: 1-15.

Basogul Y. Akademisyen ve idari personelin ekolojik ve karbon ayak izinin belirlenmesi:
Adiyaman tiniversitesi mithendislik fakiiltesi 6rnegi. Mithendislik Bilimleri ve Tasarim Dergisi
2018; 6(3): 464-470.

Eren O, Ugurluay S, Soyler O, Cakir M, Kalpakcioglu H. Determination of ecological footprint
of instructors and biocapacity deficit in Turkey: a case study of Hatay-Iskenderun region. [ISTE
2018; 4(4): 90-96.

Giinal N, Yiicel Isildar G, Atik AD. Universite 6grencilerinin ekolojik ayak izi azaltilmasi
konusundaki egilimlerinin incelenmesi, TUBAV 2018; 11(4): 34-46.

Dogan Y, Pektasi M. Investigation of ecological footprint of academicians according to different
variables. IEJEE-Green 2019; 9(2): 174-189.

82



[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Ozonay Bdciik / Eskisehir Technical Univ. J. of Sci. and Tech. C — Life Sci. and Biotech. 12 (2) — 2023

Altuntas A, Cengiz M. Importance of ecological awareness in sustainability: example of Siirt
university faculties of agriculture and education. IJAEB 2020; 5(3): 525-532.

Celik OM, Koksal E, Akpmar S, Bozkurt BK. Association between ecological footprint
awareness and health literacy in adults: a population-based study from Turkey. Int J Environ
Health Res. 2022; DOI: 10.1080/09603123.2022.2147906.

Giiler UA, Kiigiik M, Gék G. Determining the ecological footprints of environmental engineering
students: the case study of Sivas Cumhuriyet university. Academic Research Journal of Technical
Vocational Schools 2022; 5(1): 9-17.

Glingdér H, Cevher Kalburan FN. Okul 6ncesi egitim kurumu calisanlarinin ekolojik ayak izi
farkindalik diizeylerinin belirlenmesi. ITASE 2022; 1(1): 17-27.

Giingor H, Cevher Kalburan N. An investigation of the ecological footprint awareness levels of
60-72 month-old children. IOJPE 2022; 11 (1): 78-89.

Unal M, Unal F. Ecological footprint reduction behaviours of individuals in Turkey in the context
of ecological sustainability. Sustainability 2022; 15: 1-19.

Batmunkh A. Carbon footprint of the most popular social media platforms. Sustainability 2022;
14: 1-10.

Demirkol M, Aslan I. Classroom Teachers' In-Class Ecological footprint awareness raising
practices. Kastamonu Education Journal 2022; 30(3): 633-644.

O'Gorman L, Davis J. Ecological footprinting: its potential as a tool for change in preservice
teacher education. Environ. Educ. Res. 2013; 19(6): 779-791.

Ozyiirek M, Demirci F, Sarigdl J, Tepe B, Giiler H. Ogretmen adaylarinin bireysel ekolojik ayak
izinin bazi1 degiskenlere gore degerlendirilmesi. Kahramanmaras Siit¢ii Imam Universitesi Sosyal
Bilimler Dergisi 2022; 19 (1): 390-402.

Sahin G, Bult S, Kiraz HK, Tathsu S, Coskun G. Identification of ecological footprint awareness
of prospective teachers. Bartin Universitesi Egitim Arastirmalar1 Dergisi 2022; 6(2): 135-
151.

Bayraktar $. Factors contributing ecological footprint awareness of Turkish pre-service teachers.
Int. Educ. Stud. 2020; 13 (2): 61-70.

Altuntas A, Cengiz M. Importance of ecological awareness in sustainability: Example of Siirt
university faculties of agriculture and education. Int J. Environ. Agric. Biotech. 2020; 5 (3): 525-
532.

Uyanik G. Investigation of the ecological footprint awareness levels of classroom teacher
candidates. Int. Electron. J. Environ. Educ. 2020; 10 (2): 32-43.

Artvinli E, Aydin R, Terzi I. Pre-service teacher education at ecological footprint awareness: level
of classroom teacher candidates. OJER 2019; 6 (1): 1-24.

Sahin H, Erkal S, Atesoglu L. Determination of ecological awareness of preschool teacher
candidates. IJOESS 2018; 9 (31): 1-12.

83


https://doi.org/10.1080/09603123.2022.2147906

Ozonay Bdciik / Eskisehir Technical Univ. J. of Sci. and Tech. C — Life Sci. and Biotech. 12 (2) — 2023

[33] Keles O, Aydogdu M. Pre-service science teachers’ views of the ecological footprint: The
starting-points of sustainable living. Asia-Pacific Forum on Science Learning and Teaching
2010; 11 (2): 1-17.

[34] Keles O, Aydogdu M. Fen bilgisi 6gretmen adaylarinin ekolojik ayak izlerini azaltma yollari
konusundaki goriisleri. Tiirk Fen Egitimi Dergisi 2010; 7 (3): 171-187.

[35] Keles O, Uzun N, Ozsoy S. Ogretmen adaylarinin ekolojik ayak izlerinin hesaplanmasi ve
degerlendirilmesi. Ege Egitim Dergisi 2008; 9 (2): 1-14.

[36] Aga¢ H, Yalcin S. Universite dgrencilerinin ekolojik ayak izlerine gore ka¢ gezegene ihtiyaci
var? Uluslararasi Bilimsel Arastirmalar Dergisi 2018; 3(2), 960-967.

[37] Karakas H. Start for sustainable development: ecological footprint. In: Eila Jeronen, editor.
Transitioning to Quality Education, Basel, Switzerland, MDPI Press, 2021, 89-114.

84



