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Environmental education

Introduction

Humans have to change their attitudes toward the environment to sustain their lives in this world (McMillan,
2003). Based on the assumption that there is a relationship among knowledge, attitude, and behavior (Bradley,
Waliczek & Zajicek, 1999; Gayford, 1998), there is a need for environmental education (McMillan, 2003) to
positively influence society’s attitude, awareness, and interest toward the environment and to equip individuals
with eco-friendly behaviors (Bogner, 1998; Grodziéska-Jurczak, Stepska, Nieszporek & Bryda, 2006; Zelezny,
1999). This is because there exists a direct relationship between environmental education and the attitudes and
behaviors toward the environment (Vlaardingerbroek & Taylor, 2007). Environmental education has a strong
history in shaping studies of nature, experiences with nature, and environmental science studies (Kyburz-
Graber, 1999). The deterioration in the structure and quality of the environment in the 1960s and the fact that it
has been verified by scientists made it possible for the environmental education to take a place in the formal
education (Gough, 2002).

Environmental education has received more attention in science education since it provides solutions for many
environmental problems by taking advantage of science education departments and provides scientific
explanations for solutions to environmental concerns (Shin, 2000). Since the 1970s, studies of the natural
environment began to be more involved in environmental education concepts (Gough, 2002; Kyburz-Graber,
1999). In the meantime, science educators (in particular, biology) have undertaken the responsibility of
providing environmental education when natural events and environmental problems were addressed and
measured by technological and biological methods (Kyburz-Graber, 1999). Science educators put more
emphasis on environmental education than on other disciplines in science education to make a positive change
in society’s attitudes and behavior toward the environment and to protect and develop the environment (Duvall
& Zint, 2007; Kyburz-Graber, 1999).

Most science educators point out two factors causing students’ failure in science courses: limited teaching
methods and inadequate teacher qualifications. Teachers’ efficiency in classrooms and ability to manage the
curriculum have a considerable effect on student attainments (Onwuachu & Nwakonobi, 2009) and influence
students’ achievement (Darling-Hammond, 2000). Teachers’ ability to bring up environmental problems in the
classroom using various strategies and methods enables students to face these problems and revise their values,
attitudes, knowledge, and perspectives, and to contribute to producing more rational and precise solutions in
everyday life (Wals & Alblas, 1997). Education overall—and therefore teachers— have a considerable role in
the development of students’ responsibility toward the environment (Kaya & Tomal, 2011). Teachers with
inadequate qualifications lead to students’ limited knowledge acquisition regarding environmental education.
Equipping teacher candidates with adequate skills in environmental education in teacher training programs will
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contribute to the preparation of more qualified environmental education programs in the future (Tuncer et al.,
2009). However, published studies have revealed that environmental education in teacher training programs is
ineffective and underdeveloped.

In addition, the qualifications of the teachers who provide environmental education were determined to be
inadequate (McKeown-Ice, 2000; Moseley, Reinke & Bookout, 2002). Therefore, teachers’ conceptual,
procedural, and multidisciplinary competencies should be enhanced by undergraduate education and inservice
and public training (Benedict, 1999). An increase in the knowledge level regarding EI, problems, and
consequences makes a great contribution to the upbringing of responsible, aware, and sensitive individuals:
students will find opportunities to recognize the factors behind environmental problems and deterioration
(Korhonen & Lappalainen, 2004) and actively participate in the environmental decision-making and
implantation of processes to avoid environmental problems (Palmer, 1999; Potter, 2009; Ruskey, Wilke &
Beasley, 2001).

Curricula are at the core of education worldwide, and the curricula are necessary instruments for achieving the
desired education (Alade, 2011). It can be proposed that the society developed scientifically based on the rapid
advancements in technology and economy. Accordingly, a curriculum that meets the needs of the information
society is needed for every country. To meet those requirements, a more contemporary curriculum should be
implemented (Delibas & Babadogan, 2009; Gokmenoglu & Eret, 2011). The needs of the current society should
be considered while developing a curriculum. In addition, evaluations that determine whether a curriculum fully
performing its functions are needed to ensure the sustainability and development of the current curriculum.
Evaluations will contribute to the determination of the advantages/disadvantages of a curriculum in practice.
While performing these evaluations, it will be of great benefit to consider the curricula of the countries that are
assumed to be successful in education at the international level in addition to the curriculum in our country
(Demirel, 2010; Demir & Demir, 2012; Kaya, 2007; Yiiksel & Saglam, 2012a). Many countries have benefited
from observing the curricula of different countries while developing their own curricula (Es & Sarikaya, 2010).
However, only a limited number of studies have been published about the role of environmental education in the
curriculum.

Much national and international research in the published studies compares objectives, determines El
(Environmental Issues) in teaching materials, compares environment policies, and determines the role of
environmental education in the curriculum. These studies revealed that the objectives in the curriculum related
to environment remain at the level of knowledge; that very few objectives regarding skills are included; that the
objectives are not sufficiently qualified to increase students’ attitudes, behavior, and awareness; that more
objectives related to environment are included in the biology curriculum compared with physics and chemistry
curricula and that environmental issues is included in only a limited number of courses in those curricula.
Further, in primary and secondary education curricula, there is no systematic approach toward environmental
issues; the approach differs according to grade level and is not included in some grades; more objectives are
included in science and technology subjects compared with life sciences and social science in primary
education. Activities regarding environmental education are mostly included in science studies, and the updated
curricula have a higher level of environmental education compared to previous programs but teaching materials
for environmental education are insufficient.

Environmental education is included in only a limited number of courses in teacher training programs; therefore,
teachers are not gaining increased competence in environmental education. (Abdullah, Halim, & Shahali, 2011;
Adedayo & Olawepo, 1997; Alim, 2006; Bakirc1 & Artun, 2011; Bodlalo, Sabbaghan, & Jome, 2013; Cebesoy
& Sahin, 2010; Eames, Cowie, & Bolstad, 2008; Hamalosmanoglu, 2012; Jéhannesson, Norddahl, Oskarsdottir,
Palsdottir, & Pétursdéttir, 2011; Maravic, Ivkovic, Segedinac, & Adamov, 2014; Srbinovski, Erdogan, &
Ismaili, 2010; Tanriverdi, 2009; Taylor, 1998). Previous studies made comparisons based on listing the
objectives in the curricula mostly of a single country or several countries; there is no detailed study on the
curricula of a single subject or comparing the curricula of many countries. Therefore, this study aims to compare
the objectives of environmental topics in the curricula of Turkey, Australia, Singapore, Ireland, and Canada. In
the present study, answers to the following questions were sought:

1. What are the similarities and differences in the primary education of these countries in terms of;
1.1 Environmental issues (EI)
1.2 Environmental science and health (ESH)
1.3 Environmental activities (EA)

2. Inthe secondary education of these countries,
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2.1 What are the similarities and differences regarding physics in terms of;

211 El
212 ESH
213 EA
2.2 What are the similarities and differences regarding chemistry as a subject in terms of:
221 ESH
222 EA
2.3 What are the similarities and differences regarding biology as a subject in terms of:
231 El
232 ESH
233 EA

Method

The present study is a qualitative study and adopts a comparative education approach. Single-country, multiple-
country (< 20), and many—country approaches are used in the comparative education studies. The comparisons
of fewer countries are recommended in detailed studies (Aynal, 2012; Yiiksel & Saglam, 2012b). The scale
developed by Hungerford, Volk, & Ramsey (1994) to analyze environmental education was adapted based on
primary education in the subjects of physics, chemistry, and biology and used as data collection tool. The
sequence followed in collecting data is as follows:

Determining which documents to include

Accessing those documents

Translating the documents (fully translating curricula and selecting objectives regarding environment)
Organizing data based on the research questions

Analyzing the data

agrwdE

Descriptive and content analysis was used to analyze the data. Data is first systematically and clearly described
in the descriptive analysis. Then, these descriptions are explained, the cause-effect relationship is investigated,
and some results are derived. The main purpose of the content analysis is to evaluate concepts and relationships
that can explain the data. In the content analysis, the data that is summarized and interpreted in the descriptive
analysis are subjected to a deeper processing; concepts and themes that are not identified by a descriptive
approach can be discovered through that analysis (Yildirim & Simsek, 2008).

Content Analysis Process

Two approaches are used in the content analysis: induction and deduction. Both approaches can be applied to
quantitative and qualitative data. The purpose of a study determined the approach that is adopted. Induction is
recommended if there is insufficient knowledge of concepts because concepts only become evident as the texts
are read in this approach. The existing concepts are used to proceed in the deductive approach. The preparation
processes of both approaches are similar. These processes take place in three phases in both approaches:
preparation, organization, and reporting.

However, there is no systematic analysis in content analysis. Generally, text-driven concepts are categorized
into groups (Elo & Kyngas, 2008). The analysis units in content analysis can be evaluated in terms of either
meaning or frequency. This decision is made in accordance with the purpose (Gdkge, 2006). In the present
study, the frequency of the concepts or symbols regarding environmental education was considered.

Findings

The distribution of EI in primary education curricula on a country basis was presented initially. The findings as
related to physics, chemistry, and biology are presented in the secondary education section.
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Table 1. Category and subcategory of subjects in the curricula of primary and secondary education

Category Subcategory
Primary Science Environmental Issues 8 concepts
Curriculum
Environmental Science and Health 21 concepts
Environmental Activities 4 concepts
Physics and Chemistry Environmental Issues-Environmental Science 10 concepts for Physics
Subjects and Health Subject, 12 concepts for
Chemistry Subject
Environmental Activities 4 concepts
Biology Subject Environmental Issues 8 concepts
Environmental Science and Health 20 concepts
Environmental Activities 7 concepts
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Figure 1. The distribution of environmental issues in primary education curricula

Figure 1 reveals a similar tendency across countries. The attainment frequency values of the countries regarding
El were clustered at a value of 4 and below. Among the El investigated, the issue of individuals in ecology had
the highest value, and Canada seemed to give more weight to this issue than other countries. In addition, Canada
included objectives for all El in its curricula. The frequency values for Turkey and Australia were determined to
be 2 and below.
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Figure 2. The distribution of environmental science and health in primary science curricula
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There are many differences among the countries regarding ESE. Whereas there is no country with frequency
value for all issues, the issue of forests that does not receive any frequency value in all countries that were
examined. Biodiversity, Natural resources, Environmental pollution, and Human Environment are among the
issues that have recorded frequencies in all countries. Singapore has the lowest frequency distributions because
of its score of 2 and below in all issues except Biodiversity.

The Human-environment issue has the highest frequency among all issues examined and was highest in
Australia. Singapore is the only country that does not have the highest frequency regarding any issue compared
with other countries studied. However, most of the highest frequencies pertain to Canada. Canada also has the
highest frequencies for nine issues: Importance of biodiversity, Loss of biodiversity, Energy Sources,
Conservation of energy sources, Natural resources, Greenhouse, Climate, Radiation, and Environment-
Technology (Figure 2).

12

10

Frequency
[e)]

Australia Singapore Ireland Canada Turkey

B Material Development B Research and project Field trip Attitude

Figure 3. The distribution of environmental activities in primary science curricula

The headings of Material development and Research and project were included only in Canada and Turkey; the
heading of Field trip was only included in only Singapore and Ireland; the heading of Attitude, sensitivity, and
responsibility was included in only Australia, Singapore, and Ireland. There is no country with all headings. The
most differences in primary education are in the EA section. There is no similarity among the countries: the
subcategories in some countries are not included in others. There is no attainment for all subcategories.

Frequency
o = N w ~ O )] ~N (o]

e=@== Australia ==@==Singapore Ireland Canada e==@==Turkey

Figure 4. The distribution of environmental issues-environmental science and health in physics subject
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As seen in Figure 4, there are different tendencies in the El and ESH subcategories in physics subject of
secondary education. The categories of Conservation of energy sources, Comparison of energy sources, and
Human-technology has the highest frequencies. The lowest frequencies were found for Ireland and Australia,
and mostly at a value of 1 or below. There are general differences on a country basis. Ireland is seen to have
lower frequencies compared to other countries.
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Figure 5. The distribution of environmental activities in physics subject

Figure 5 shows that the objectives regarding EA were not included in Australia, Ireland, and Canada. There
were no attainments in the category of Field trip in any country, the category of Attitude, sensitivity, and
responsibility was found in only Singapore; and the categories of Material development and research and project
were found only in Turkey. EA in physics subject is not at a satisfactory level in the curricula of most countries.
As in primary education, most of the differences are in the EA section. There is no similarity among countries:
the subcategories in some countries were not included in others, and there is no objective for all subcategories.
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Figure 6. The distribution of environmental issues-environmental science and health in chemistry subject

It is noteworthy that the countries had different tendencies and that there were fluctuations at different points.
Turkey generally received a value of 2 and below. The most favorable distribution occurs in the Recycle
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category, where Australia, Ireland, and Singapore have higher frequencies. The highest frequencies on by
country basis based on issues are Australia in Energy sources and Natural resources; Singapore in Air
composition and Water pollution; Ireland in Acid rains, Greenhouse, and Ozone layer; and Ireland and Turkey

in Soil pollution.
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Figure 7. The distribution of environmental activities in chemistry subject

Figure 7 shows no objectives regarding Research and projects in Ireland. There were no attainments regarding
the category of Material development. The category of Material development was highest in Australia and
Canada, the category of Attitudes, sensitivity, and responsibility was low in Singapore and Turkey.
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Figure 8. The distribution of environmental issues in biology subject

There is a similar fluctuation in EI categories in biology subject. The Ecosystem category has the highest
frequency among the countries. Singapore has lower frequencies compared to other countries, and Turkey is the
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only country that has frequency values in all categories. The highest frequencies by country based on issues are
Turkey and Ireland in Ecology; Turkey in Individuals in ecology; Australia in Ecosystem; Ireland in Energy;
Turkey in Biogeochemical cycles and Succession; and Canada in both Dynamics and Sustainability.
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Figure 9. The distribution of environmental science and health in biology subject

Figure 9 shows that ESH in biology subject differs among the countries. The highest frequencies are
encountered in the category of Biodiversity in most of the countries. The highest frequencies by country based
on the issues are: Australia in Natural resources, Natural disasters, Energy sources, and Biodiversity; Singapore
in Soils and allied problems, Water and their resources, Water pollution, and Recycle; Ireland in Environmental
pollution; Canada in Human-environment; and Turkey in Climate, Noise pollution, Radiation, and Human

population.
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Figure 10. The distribution of environmental activities in biology subject
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Figure 10 shows that Australia is the only country that has frequency values in all categories. The highest
frequencies by country based on the issues are: Turkey in both Environmental problems solving and Solving the
subject; Australia in Identifying issues and Using secondary sources; and Ireland in Using primary sources and
Interpreting data. The categories of Using primary sources and Interpreting data were included in all countries.

Conclusion and Discussion
Findings regarding EI

The distribution of objectives in the primary education was found to be homogeneous only in Canada, which has
the highest frequencies in many subcategories. We concluded that Canada has approached all attainments in
curricula regarding El, and that Canada has a systematic approach to El. The issues of Ecologic succession and
Population and its dynamics are included only in Canada. All objectives regarding biology subject were
determined to be included in the curricula. The category of Ecologic succession was found to have a lower role.
It was determined that there are no objectives regarding these issues in physics and chemistry subjects. Having
El at a low level and only in biology is insufficient to ensure a sustainable future. According to McMillan
(2003), a qualified environmental education should be approached in education in a multidisciplinary way rather
than in only one discipline to have enforce strong educational values and ensure a sustainable life. However, the
desired knowledge, skills, and attitudes are provided through biology and geography in both primary and
secondary education (Stevenson, 2007). A qualified environmental education should cover a wide range of
subject areas, from the social sciences to “hard” sciences (Monroe, Andrews, & Biedenweg, 2008). EI should be
included in the curricula with a wide range of issues and a multidisciplinary approach, according to Hassan &
Ismail (2011).

Findings regarding ESH

The categories of the attainments in primary education were found to be higher in Turkey compared with other
countries. Generally, there was a systematic distribution of subcategories in Turkey and Canada. The category
of Forest did not receive a frequency value in any of the countries studied. Tsekos & Matthopoulos (2008) have
pointed to a similar result in their study, which investigated EI in Greek newspapers. The results of that study
revealed that the forest category is not included in Athens and included in Sparta by only 4%. Similarly,
Vlaardingerbroek & Taylor (2007) listed the loss of forests, air pollution, and the pollution of beaches among
the biggest environmental problems in Lebanon.

Ozone depletion, Light pollution, and Space pollution are included only in Turkey, and that Greenhouse and its
effects are included only in Canada. Being knowledgeable about the effect of greenhouse gases on climate
change, the extinction of dinosaurs, ozone depletion, and the change in weather events provides a more
comprehensive awareness about global warming (Chaineux & Charlier, 1999). There are no objectives
regarding Light pollution in biology subject. The distribution of subcategories is: Natural disasters and their
effects and Energy sources (renewable and non-renewable, its conservation, importance, and effects) in
Australia; Water and allied problems (World’s water resources, increasing water resources, management
strategies, water conservation) in Singapore; Noise pollution (Sources and their levels, its effect on humans,
control); and Radiation in Turkey.

The distribution of subcategories regarding physics subject is Wastes and their control in Turkey; Sustainability
(Healthy environment) in Canada; and Environmental problems in Singapore. Educational systems need to be
intensively revised to create ecologically sustainable societies (Smyth, 2006). Australia, Singapore, and Ireland
include more objectives regarding chemistry subject, whereas Canada and Turkey include fewer attainments. In
addition, the attainments in Turkey were determined to be mostly at a lower level compared to other countries.
There were no attainments regarding the category of Climate and seasonal variation. The category of Radiation
was only included in Australia (NSW).

Findings regarding EA

No country had objectives regarding all subcategories in primary education. The distribution of subcategories
are Material development and Research and projects in Canada and Turkey; and Field trip and Attitude,
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sensitivity, and responsibility in Australia, Singapore, and Ireland. Stevenson (2007) indicated that teaching
materials about the environment are mostly used in the Australian and US educational systems.

There are no objectives regarding Field trip in physics subject in all countries. The categories of Material
development and Research and project were included only in Turkey. There are no objectives regarding the
categories of Material development and Field trip in chemistry subject in all countries. On the other hand,
Wilson & Monroe (2005) in their study of writing skills regarding biodiversity found that the materials and
activities in line with the curricula have a significant effect on students’ attitudes and skills.

Obijectives regarding the category of Identifying issues and research question (the identification of the issue,
variable and writing research questions) in biology subject were included only in Australia. EA was found to be
included at a low level in all subjects and levels except biology subject. In parallel with similar studies, the
increase of out-of-class activities in environmental education enables students to directly observe various
environmental events and cases. Thus, individuals directly interact with real problems to develop values,
knowledge, and skills to find solutions to environmental problems (Stevenson, 2007; Ajiboye & Olatundun,
2010). However, environmental education cannot be moved out of the classroom in primary and secondary
educations. Environmental education is neglected by teachers, curriculum designers, and researchers. Financial
difficulties and transportations problems, such as the cost of field trips, can be listed among the factors that
bring teachers to adhere to textbooks (Biggs and Tap, 1986; Martin, 2003). Curriculum designers should include
field trips and research and project activities at a sufficient level when designing a curriculum to equip students
with knowledge and skills that will contribute to the solution of environmental problems (Olatundun & Adu,
2013). Farmer, Knapp, & Benton (2007) in their study asserted that students indicate that students remember the
places they saw and experienced in an interview one year after the field trip.

Note

This paper is based on a PhD study entitled “A Comparative Investigation of Environmental Attainments in
Primary and Secondary Science Curriculum in Different Countries”.
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