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ABSTRACT

EFFECTS OF PROBLEM BASED LEARNING
ON STUDENTS’
ENVIRONMENTAL ATTITUDE
THROUGH LOCAL vs. NON LOCAL ENVIRONMENTAL PROBLEMS

Iseri Gokmen, Selcen
M.S., Department of Elementary Science and Mathematics Education

Supervisor: Assist. Prof. Dr. Gaye Tuncer
March 2008, 100 pages

The purpose of the study was to investigate the relative effect of problem based
learning with a non local perspective (PBL1), problem based learning with a local
perspective (PBL2) and traditionally designed environmental education (TRD)
lectures on elementary school (7th grade) students’ environmental attitude;
specifically by the 3 dimensions as; general environmental awareness, general
attitude toward solutions, and awareness of individual responsibility. The sample
consisted of 95 7" grade students from a public elementary school in Nigde. Three
classes instructed by the same science teacher are randomly assigned as control
group and experimental groups. All the groups were taught the topic “Why do
ecosystems change?” for four weeks. On the other hand, the control group was
taught through TRD, one of the experimental groups was taught through PBL with
a non local perspective, and the other experimental group was taught through PBL
with a local perspective. Students in TRD group received an instruction based on
teacher explanations and textbooks. On the other hand, the experimental groups
dealt with ill- structured real life problems working in small groups. The problem
of PBL1 group was selected as “the declining environmental conditions of Manyas

Lake” and the problem of PBL2 group was selected as ‘“the declining

v



environmental conditions of Akkaya Dam in Nigde” to create a non local / local
difference between the experimental groups. Environmental Attitude
Questionnaire (EAQ) was administered to all groups as pre-test to determine the
prior environmental attitude. The worksheets, on the other hand, used by
experimental groups in their group work were examined to reveal the quality of the
process. After the treatment, EAQ was administered to all groups as a post-test to
compare the effectiveness of PBL1, PBL2 and TRD on students’ environmental
attitude. Analysis of covariance (ANCOVA) was performed to investigate the
effect of traditionally designed EE, Problem Based designed EE, and Problem
Based with a local perspective designed EE on students’ general environmental
awareness, awareness of individual responsibility and general attitude toward
solutions when students’ prior general environmental awareness, prior awareness
of individual responsibility and prior general attitude toward solutions are
controlled. The results of the study revealed that, students in PBL2 group had
significantly more positive environmental attitudes in general environmental
awareness and general attitude toward solutions dimensions than TRD group and
in all three dimensions of the questionnaire than PBL1 group. Moreover, TRD
group had significantly more positive attitude than PBL1 group in students’

awareness of individual responsibility determined after the treatment.

Keywords: Environmental Education, Problem Based Learning, Traditional

Education, Local Perspective, Environmental Attitude.
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PROBLEME DAYALI OGRENME MODELININ, YEREL VE GENEL
CEVRESEL PROBLEMLER ARACILIGI iLE, OGRENCILERIN CEVRESEL
TUTUMUNA ETKISI

Iseri Gokmen, Selcen
Yiiksek Lisans, {lkogretim Fen ve Matematik Alanlar1 Egitimi Boliimii

Tez Yoneticisi: Yrd. Dog. Dr. Gaye Tuncer

Mart 2008, 100 sayfa

Bu calismanin amaci, ogrencilerin 6n cevresel tutumlari kontrol altinda iken
probleme dayali ogrenme modeli (PDO1), yerel bir problemin kullanildig
probleme dayali 6grenme modeli (PDO2) ve geleneksel egitim (GE) yontemlerinin
ogrencilerin ¢evresel tutumlarina; ozellikle genel ¢evre bilinci, genel cevresel
coziimler konusundaki tutum, ve kisisel sorumluluk bilinci alt basliklarina olan
etkisini incelemektir. = Calismanin orneklemini Nigde ilinde bir ilkdgretim
okulunda okuyan 95 yedinci simf Ogrencisi olusturmaktadir. Kontrol ve deney
gruplar1 ayn1 6gretmenle egitim goren 3 siniftan rasgele secilmistir. Tiim gruplarda
4 hafta siiresince “Ekosistemler Neden Degisir?” konusu islenmistir. Konular iki
deney grubunda probleme dayali 6grenme modeli ile islenirken, kontrol grubunda
geleneksel yontemle islenmistir. Kontrol grubundaki 6grenciler konular1 6gretmen
aciklamalarina ve ders kitaplarina dayali olarak 6grenirken, deney grubundaki
ogrenciler konular1 iyi yapilandirilmamis, gercek hayata dayali problemler
dogrultusunda grup calismalan ile 6grenmislerdir. Deney gruplan arasinda yerel
ve genel konular olmak iizere bir fark olusturmak igin, birinci probleme dayali
O0grenme grubunun problemi “Manyas goliiniin bozulan cevre kosullar1” olarak

secilirken ikinci probleme dayali 6grenme grubunun problemi “ Nigde ilindeki
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Akkaya barajimin bozulan cevre kosullar” olarak secilmistir. Ogrencilerin 6n
cevresel tutumlarinin belirlenebilmesi i¢in tiim gruplara Cevre Tutumu Testi
uygulanmistir. Bununla birlikte, uygulama sirasinda deney gruplar 6grencilerinin
kullandig1 grup ¢alisma kagitlar1 uygulamanin icerigi ve dgrencilerdeki gelisimi
degerlendirmek amaci ile incelenmistir. Uygulamalardan sonra PDO (1 ve 2) ve
GCE yontemlerinin 6grencilerin ¢evre tutumlarina etkisini karsilastirabilmek icin
tiim gruplara Cevre Tutumu Testi son test olarak tekrar uygulanmistir. PDO (1 ve
2) ve GCE yontemlerinin 6grencilerin ¢evre tutumlarina etkisini incelemek icin
kovaryans analizi (ANCOVA) kullanilmistir. Ogrencilerin 6n tutumlar1 analize
ortak degisken olarak atanmistir. Calismanin sonuglari, PDO2 grubu 6grencilerinin
genel cevre bilinci ve genel ¢evresel ¢oziimler konusundaki tutum alt bagliklar:
icin GCE ogrencilerinden, her ii¢ alt baslik icin de PDO 6grencilerinden daha
yiiksek bir ortalamaya sahip olduklarini, GCE grubunun ise kisisel sorumluluk
bilinci alt bashginda PDO 6grencilerinden daha yiiksek bir ortalamaya sahip

oldugunu gostermistir.

Anahtar Sozciikler: Cevre Egitimi, Probleme Dayali Ogrenme Modeli, Geleneksel

Ogrenme Modeli, Yerel Perspektif , Cevresel Tutum.
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CHAPTER 1

INTRODUCTION

Biophysical environment, culture and man compose a system, and human being is
an inseparable part of this system. In this system, human has the ability to affect
the system’s equilibrium; weaken, strengthen or maintain the relationships of the
main components. Therefore, a whole understanding of the biophysical
environment including natural sources is important, and the existence of any
civilization depends on the results of this understanding. The problems of this
biophysical environment, the solutions and the responsibilities in participating in

the problem solving should be understood by the citizens. (Stapp, W. B., 1969)

This understanding explained by Stapp (1969), who is considered to be the founder
of Environmental Education (EE), forms the basics of EE.
The widely accepted definition of Environmental Education was introduced in

Thbilisi conference as:

A process aimed at developing a world population that is aware of and
concerned about the total environment and its associated problems, and
which has knowledge, attitudes, motivations, commitments and skills to
work individually and collectively towards solutions of current problems and
the prevention of new ones. (UNESCO-UNEP, 1978)

In the same conference, three main goals of EE were determined. The three crucial
aims of EE were to encourage awareness and concern; to provide every person
opportunities to gain knowledge, values, attitudes, commitment, and skills
necessary to environmental protection and to improve the behaviors of the people

as a community towards the environment. (UNESCO-UNEP, 1978)



Environmental awareness, which is the first aim of EE, is one of the most
important features of the community for the environment; in a state of lack of

environmental awareness only laws are not enough to conserve environment. (Xu,

1999)

The second aim stated is also stressed in the 10™ principle of Rio Declaration on
Environment and Development. It is stated that the environmental protection can
be accomplished best by the participation of each citizen. Therefore the access to
essential knowledge and opportunity to be included in the decision making

processes should be provided for each person. (“Rio Declaration”, 1992)

On the basis of Thilisi conference, Hungerford and Volk (1990) defined the third
stated aim, environmentally responsible citizen as the person who has an
awareness and sensitivity to the total environment and its related problems; a basic
understanding of the environment and its related problems, feelings and concern
for the environment and motivation for actively participating in environment and
protection, skills for identifying and solving environmental problems and active

involvement in working toward resolution of environmental problems.

Thus, the development of environmental awareness and attitudes, providing access
to the related knowledge and opportunity to be included in the decision making
processes and personal responsibility are the required yields of successful EE. On
the other hand, lozzi (1989) revealed that increasing the knowledge on the
environmental problems without notable skills of addressing the problems results
in negative feelings about the person’s own ability to affect the environment in a
positive way. Moreover, cognitive understanding is shown not to be adequate to
foster environmental awareness; the affective domain is significant in encouraging

positive attitudes (Moyer, 1975).

In recent years, many researches have been done to assess the efficiency of
teaching methods, aims of which include cognitive understanding or affective

domain, for successful EE. In these researches, Problem Based Learning is



generally shown to give positive results on increasing both knowledge and

attitude. (Oliver & Herrington, 2000; langen & Walsh, 2006)

Problem Based Learning (PBL) is an approach to curriculum and teaching that the
students are enrolled in the solution of a real life problem instead of conventional
abstract exercises. PBL starts with a real problem which is connected to the
student’s real life experiences and stresses the core concept that is to be taught.
The students study as a group, develop many possible means to find the most

appropriate solution to present to the class. (Torp & Sage, 2002)

The origins of PBL constructed over the progressive movement, especially the
idea of John Dewey that the students’ ordinary lives and experiences should be
used as a clue for the adaptation of school content. Dewey wrote: “careful
inspection of methods which are permanently successful in formal education ...
will reveal that they depend for their efficiency upon the fact that they go back to
the type of the situation which causes reflection out of school in ordinary life.”

(Deweys, J., 1966)

PBL originally constructed by Barrows to train doctors in adjusting theoretical
knowledge to real patient problems. According to Barrows and Tamblyn’s (1980)
definition, PBL is the learning that results from the process of working toward the
understanding or resolution of a problem. Instead of just giving the necessary
knowledge, he used PBL to bring in an essential body of knowledge, the ability to
use knowledge effectively, and the ability to extend or improve that knowledge
and to provide appropriate care for future problems which they must face
(Barrows, 1985).

The results of the related literature shows that PBL increases the critical thinking
ability, motivation and understanding of the significant content (Oliver &
Herrington, 2000). Studies also showed that students taught with PBL tend to have
higher critical thinking disposition scores than students taught by lecturing and this

dominance persists 2 years afterwards, yet a lesser degree (Tiwari, 2006).



In addition to its mentioned convenient results with the aims of EE, PBL was also
shown to give significant positive results specifically in EE. It is effective in
improving content knowledge, student interest and awareness about the

environmental issues. (Iangen & Walsh, 2006)

Consistent with the Dewey’s initiative belief to PBL that the learning is strongly
related with ordinary life and experiences, Vaske and Kobrin (2001) found that a
bridge with a given place enriches the students’ environmental knowledge and
concern. According to a study in China, people tend to perceive local issues more
significant and tangible than the global issues. They pay more attention to the
issues they can directly sense (Duan & Fortner, 2005). Moreover, it is stressed in
Agenda 21 (1992) that there is not a global action plan for the solution of
environmental problems. These problems only are successfully handled if the
ecological, economic, and cultural differences of our local environment are
considered (Eblen & Eblen, 1994). These findings highlight the possible positive
effects of using local environmental problems, the results of which directly affect

the students, as the problem of PBL in EE.

In Turkey, there is not an environmental education curriculum stressing the
national/local environmental problems. According to the related research, the
students seem to have a positive attitude toward the environment, believe the
importance of personal responsibilities; yet not clear on the meaning of the
concept of personal responsibility (Tuncer et al., 2005). This reveals the gap in EE
research and applications in elementary grades in Turkey.

Thus, in line with the recent developments in the literature and the state of the EE
application in Turkey, the current study is designed to apply PBL, with the use of a
local problem, as an effective tool for developing environmental awareness,
attitude and social responsibility among 70 grade students. The purpose of this
study is to compare the efficiency of PBL with traditional method in developing
70 grade students’ environmental awareness, attitude and social responsibility.
Secondly, it is intended to compare the effects of using a local environmental

problem, results of which directly affects the sample, with using a non-local



problem as the problem of PBL approach in EE, in developing 70 grade students’
general environmental awareness, individual responsibility and general attitude
toward solutions. Therefore, the uniqueness of the study comes from its feature

that the problem used for PBL is a local one.



CHAPTER 2

THE MAIN PROBLEM AND SUB-PROBLEMS

This chapter of the study is comprised of one part as; description of the main

research problem and sub-problems of the study.

2.1. The main Problem and Sub-problems

2.1.1. The main Problem

The main problem of the study is set out as; “What is the effect of traditionally
designed instruction, problem based learning instruction with a non local
perspective and problem based learning instruction with a local perspective on 7™

grade students’ environmental attitude?”

2.1.2. Sub-problems:

The sub-problems of the study have been set out as follows:

1. Is there a significant mean difference among the control group, exposed to
traditional instruction, first experimental group, exposed to PBL with a non local
problem and second experimental group, exposed PBL with a local problem, with
respect to students’ general environmental awareness when students’ prior

environmental attitude is controlled?



2. Is there a significant mean difference among the control group, exposed to
traditional instruction, first experimental group, exposed to PBL with a non local
problem and second experimental group, exposed to PBL with a local problem,
with respect to students’ general attitude toward solutions when students’ prior

environmental attitude is controlled?

3. Is there a significant mean difference among the control group, exposed to
traditional instruction, first experimental group, exposed to PBL with a non local
problem and second experimental group, exposed to PBL with a local problem ,
with respect to students’ awareness of individual responsibility when students’

prior environmental attitude is controlled?



CHAPTER 3

REVIEW OF LITERATURE

This chapter includes the review of literature relevant to environmental education,

problem based learning, and local problem based learning.

3.1. Environmental Education

The early influences of Environmental Education started with Jean-Jacques
Rousseau, when he wrote his novel “Emile” in 1762, and mentioned that education
should have a component of environment with the words; “call your pupil’s
attention to the phenomena of nature, and you will soon render him inquisitive.
But, if you would keep his curiosity alive, do not haste to satisfy it. Ask questions
that he can comprehend, and let him solve them” (Rousseau, 1762). In 1930s, John
Dewey revealed his ideas on a student-centered education including approaches
such as learning by doing, life-long learning, and integrated and interdisciplinary
efforts which became major dimensions of environmental education later
(McCrea, 2006). In 1969, Dr. Stapp and his students at the University of Michigan
defined environmental education in their published work. The National
Association for Environmental Education is found in 1971 (Wicks, 2001, p.8). The
United Nation Conference on Human Environment was held in 1972 in Stockholm
and the need for a common outlook and principles are considered for the
protection and improvement of the human environment. In 1987, UN World
Commission on Environment and Development published the report “Our
common future” which placed the environmental issues on the political agenda and
initiated many actions such as UN Earth Summits in 1992 and 2002. In 1992,

United Nations Conference on Environment and Development (UNCED) was held
8



in Rio de Janeiro and Agenda 21 was released as the resulting document. The
message of the Summit was “nothing less than a transformation of our attitudes
and behavior would bring about the necessary changes” (UNESCO-UNEP, 1992).
In 2002, the World Summit on Sustainable Development was held in
Johannesburg and led the leaders to successfully implement the targets of agenda
21 which focuses on achieving a sustainable balance between consumption,

population and the Earth’s life-supporting capacity (Agenda 21, 1992).

Stapp, who is considered to be the founder of Environmental Education,
summarizes the basics of EE in his work in 1969. He states that man and culture
compose a system and the human being, which is an inseparable part of this
system, has the ability to change or maintain the balance of this system. Therefore,
a whole understanding of this balance by the citizens is stressed as a crucial point

for the existence of any civilization. This understanding forms the basics of EE.

Environmental education was defined in Tbilisi conference as a process aimed at
developing a world population that is aware of and concerned about the total
environment and its associated problems, and which has knowledge, attitudes,
motivations, commitments and skills to work individually and collectively towards
solutions of current problems and the prevention of new ones (UNESCO-UNEDP,
1978). In the same conference, three main goals of EE were determined. The three
crucial aims of EE were to encourage awareness and concern; to provide every
person opportunities to gain knowledge, values, attitudes, commitment, and skills
necessary to environmental protection and to improve the behaviors of the people

as a community towards the environment (UNESCO-UNEP, 1978).

The first aim of EE which is environmental awareness is stressed by Xu in 1999,
as being one of the essential features of the community for the environment. Xu
states that in a state of lack of environmental awareness, only laws are not enough
to conserve environment.

The second aim, that is to provide every person opportunities to gain knowledge,

values, attitudes, commitment, and skills necessary to environmental protection, is



also stressed in the 10™ principle of Rio Declaration on Environment and
Development. It is stated that the environmental protection can be accomplished
best by the participation of each citizen. Therefore the access to essential
knowledge and opportunity to be included in the decision making processes should

be provided for each person (“Rio Declaration”, 1992).

On the basis of Thilisi conference, Hungerford and Volk (1990) defined the third
stated aim, that is to improve the behaviors of the people as a community towards
the environment, as environmentally responsible citizen is the person who has an
awareness and sensitivity to the total environment and its related problems; a basic
understanding of the environment and its related problems, feelings and concern
for the environment and motivation for actively participating in environment and
protection, skills for identifying and solving environmental problems and active

involvement in working toward resolution of environmental problems.

In addition to the stated aims, the concept of “environment” matured over time

with the recognition of social, cultural and economic dimensions (Palmer, 1998).

As the stated definitions underline the importance of a successful environmental
education, curriculum development and the most appropriate methods for

environmental education became an essential research area.

In an article of Hungerford et al., the goal for curriculum development in
environmental education was explained as “to aid citizens in becoming
environmentally knowledgeable and, above all, skilled and dedicated citizens who
are willing to work, individually and collectively, toward achieving and/or
maintaining a dynamic equilibrium between the quality of life and quality of the

environment”.

Many researchers examined the teaching methods for fully satisfying the goals of
environmental education. Environmental attitudes of the students are especially in

the focus of many research studies in this area.

10



Many studies done to examine the efficiency of education methods used in EE in
changing attitude of elementary grade students in 1970’s. Many of them assessed
the efficiency of traditional instruction ranging from 2 hours to 2 years and most of
the results were positive. On the other hand, most of these studies were suspected
to have serious design, control group, and measurement errors (Leeming et al.,

1993).

Recently, a study pointed out the lack of the understanding whose importance was
previously stressed by Stapp (1969). Loughland et al. examined the responses to
an open ended question as “I think the term/word environment means...”, and
found two typical responses that qualitatively differentiated. First one pointed an
“object” perception of the environment and the other pointed a “relation”
perception (Loughland et al., 2002). The authors published a following article one
year later which analyzed the factors that channel students to the related
conceptions. The study was conducted on 1734 students and students’ own voices
were used to plan their perceptions. The results of the study suggested that young
people have an “object” perception of environment that is separate from
themselves, rather than a “relation” perception in general. In the sample, the
‘relation” perception was five or six times more frequent in primary school
students than in high school students. Girls were one and a half times more likely
to have a ‘relation’ perception than boys. The authors concluded that the current

education system needs a reorientation (Loughland at al., 2003).

A similar study in 2005 examined 81 students’ ideas about what defines an
environment and how these ideas change. The sample was first asked to draw an
environment and explain their drawings and later they were shown some
photographs and asked if the photographs define an environment. The results

of the study showed that the students understood an environment from a limited
ecological perspective. The environment was defined as a location where animals
live or an area that supports animal life. Human-managed areas are not categorized

as environments by the students. They also did not include human as a part of the
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environment. It is also revealed that cycling of matter and flow of energy were not

identified by the students (Shepardson, 2005).

In a study in 2003, the authors examined the understanding of children about the
needs of animals. During a zoo visit, 171 children, whose ages range between 4
and 14, were interviewed and did drawings about the needs of a favorite animal.
The analyses showed three ways of children’s thinking about the animal needs
namely aesthetic, anthropomorphic, and psycho-social dimensions. The aesthetic
was characterized with the concern about the bodily coherence and the
completeness of its surroundings. The anthropomorphic was characterized with the
awareness of the others similarity with the self and psycho-social dimension
stressed the subjective experience of the animal and its’ need for companions
(Myers et al., 2003). In 2004, the authors published their second study about the
same concept in which they examined the changes with age in how children think
about the needs of animals, to reveal how they care about the animals and more
generally about the environment. The results of the study showed that the concrete
ecological connections children could discover around a favorite animal, increased
steadily across ages. The authors found that the children construct their
understanding of ecology around their first-hand interactions and concrete
understanding of such animals and their needs. Therefore, these interactions are
beneficial for constructing system-level understandings and values. The authors
suggested that, development in solving dilemmas in human ecology requires the
balancing of values they deducted from the individual animals, populations,

ecosystems and the needs of people (Myers et al., 2004).

A case study in 2004, examined the primary children’s understanding of and views
on the issues related to the environment and science. Totally 138 children were
interviewed in groups of four. It is revealed in the study that most of the younger
children than older children had never heard of the term environment, or did not
understand it. Most of the children who recognized the term identified it with the
categories as, the world, living things in general, or with the living or non-living

environments. Most of the children in the study mentioned concern related issues
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such as animals, waste, transport and pollution. On the other hand, it is revealed
that few showed extensive understanding and many of the children had

misconceptions (Littledyke, 2004).

Another study examined the relationship between environment based education
and the students’ critical thinking skills and disposition toward critical thinking.
The sample of the study comprised 404 students from 9™ and 12" grades from
Florida high schools. A two years environment-based education was given to the
students as the treatment. Pre-testing was used for ot grade students, yet a post-
test only design was used for 12" grade students since they had started the
environment-based education program before the study began. The results of the
study showed a significant positive effect of environment-based education on
students’ critical thinking skills. The teachers’ and students’ perceptions are
measured by interviews in the study. The examinations of these interviews showed
that the success of the program was related to the -characteristics; the
interdisciplinary environmental context, project-based or issue-based instruction,
and the learner-centered, constructivist approaches, according to the teachers and

the students (Ernst & Monroe, 2004).

Another study stresses the effect of involvement on attitude. According to the
results of the study conducted on 72 subjects, the level of environmental
involvement is shown to be positively correlated with the ecologic attitude. Yet, it
is revealed that the environmental programs should be focused on constructing
factual and cognitive structures on the existing positive environmental attitudes of

children (Eagles & Demare, 1999).

3.2. Problem Based Learning

The origin of PBL goes back to the progressive movement, particularly the ideas
of John Dewey who advocated that the students should be presented with the real

life problems and encouraged to find the information required to solve them
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(Dewey, 1966). Discovering that Dewey’s recommendations could be efficient in
medical education, Barrows started to develop a method that could serve the
doctors with both knowledge and the ability to use it (Barrows, 1985). According
to Albanese and Mitchell (1993), medical students taught by this method are more
successful than students taught by traditional method in terms of problem solving,

self-evaluation and data gathering.

PBL is a constructivist approach that is driven by the students, with the teacher as
a thinking coach (Greenwald, 2000). Savery and Duffy (1995) also suggest that
PBL is in accordance with the principles of constructivist approach. The principles
are; firstly the students should understand and accept the aim of the learning
activities since the goals define what they learn; secondly students should be take
part in the process used for the task.; thirdly, challenging tasks and environments
should be produced for the learners; fourthly the teacher’s role should be to
support and encourage students’ discussion and testing their ideas; and lastly, the
assessment should be done taking into account both the knowledge learned and the

learning process.

The unique characteristic of PBL approach that differentiates it from the other
constructivist methods is the ill structured problems. The problems are related with
real life, and have no unique solution; they require the students’ personal opinions
(Jonassen, 2000). Moreover, in most of the case-based studies the cases are used
after the topic is covered to assess learning (Williams, 1992). In contrast, in PBL,

learning is developed from the beginning in the context of the problem.

The steps of a typical PBL lesson are identified by Torp and Sage (2002) as,
prepare the learners, meet the problem, identify what we know, what we need to
know, define the problem statement, gather and share information, generate
possible solutions, and finally debrief the problem. More specifically, Greenwald
(2000) defined the following steps for implementing PBL; introduce an ill-
structured problem to the students preferably in a larger, realistic scenario, ask

open-ended questions to the students to guide them find out what is interesting or
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important related to the problem, offer various problem-finding strategies to
identify and clarify the problem, map problem finding activities and prioritize a
problem, guide the students by inquiry oriented questions to plan their
investigations, guide the students with questions to analyze their results, let
students present what they have learned to their peers to reiterate learning, let
students generate solutions and recommendations, communicate the results and
conduct self- assessment. Moreover; Peterson, described the three major factors
for success in implementing PBL as: orienting the students, picking the problem

and forming the team (Peterson, 2004).

The most important yields of PBL are described by Watson, as the following
foundational cognitive skills: researching and locating knowledge from a variety
of sources, integrating the new and old information, organizing the new
information through mental models, transmitting knowledge to others for

validation (Watson, 2004).

PBL is an approach that contains the revealed factors which are found to foster
critical thinking in Ernst and Monroe’s study (2004), and it is shown to be

effective in accomplishing most of the stated goals of EE in previous research.

A study, which analyzes the effects of PBL and lecturing on the development of
students’ critical thinking, suggests that the perceptions of PBL students and
lecture students on their learning experience are considerably different. Lecture
students reported passive listening while PBL students reported active
participation during the lessons. Moreover, they differ in their feeling about the
lessons; lecture students reported negative feelings about the lessons, while PBL
students describe it as being enjoyable, inspiring and self-fulfilling. Lecture
students did not mention thinking was encouraged in the lectures, while PBL
students stated the encouragement to thinking as a characteristic of PBL lessons

(Tiwari, Lai, So & Yuen, 2006).
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In another study analyzing the effect of PBL on students’ knowledge, control
group was thought by traditional method and the experimental group thought by
PBL by the same teacher. In the experimental group, students identified and
defined the problem, and made their plan for searching the necessary information
in the first week. Then, they discussed their findings in class and as a last step,
they introduced their solution ideas to the class. According to the results of the
questionnaire that is used as both pre and post test, the PBL group students scored
higher than the traditional group students. In addition, they had more positive
attitude and self confidence than the traditional group students (McBroom &

McBroom, 2001).

Another study conducted on the prospective teachers in Gazi Education Faculty in
Turkey, intended to explore the effects of PBL approach in developing problem
solving skills and self- efficacy beliefs of the subjects towards science teaching. In
the study, problem solving skills and self efficacy beliefs of the two groups that are
thought with different methods as traditional and PBL were compared. The results
of the study showed that PBL is more effective in developing students’ different

skills than traditional method (Yaman & Yalg¢in, 2005).

The results of another study done on the 10" grade students revealed that, students
taught with PBL more than students taught with lecturing tend to participate in a
task for reasons such as challenge, curiosity and mastery and they perceive the
content as interesting, important and useful. The study also suggests that PBL
develops students’ use of elaboration strategies, critical thinking, metacognitive
self-regulation, effort regulation, and peer learning. Moreover, PBL students used
paraphrasing, summarizing and generative note taking which are cognitive
strategies, helped them in integration and connection of new knowledge.
Integration of previous knowledge to new ones to solve problems was also higher
in PBL students than lecture students. Students also stated that cooperation in

group work helped them in revising their initial ideas (Sungur & Tekkaya, 2006).
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A similar study showed that PBL students and lecture students had a similar ability
on the items requiring simple recall. On the other hand, data showed that they
considerably differ in the items that require organization and integration of
knowledge. PBL students’ 93.3% answered correctly to the items requiring
organization and integration, while just 48% of lecture students answered correctly
to these items. Moreover, it was found that the PBL students were better at
interpreting knowledge, using related information for defining problems, and
principles for objective judgment. The students also stated that they gained an
understanding of the concepts and principles, an ability to integrate them to other
topics, and the skills needed for proper research with the help of PBL lessons
(Sungur, Tekkaya & Geban, 2006).

The results of another study done among pre-service educators who participated in
a PBL scenario involving the developmental needs of a fictional child are
consistent with the previous one suggesting that the perception of the pre-service
educators in participating in a PBL scenario is positive. According to the results,
participating in a PBL scenario supports pre-service educators in developing a
sense of the possible issues and strategies related to the practice, helps them
understanding of the relationship between theory and practice, developing key
interpersonal and communication skills, and gaining awareness of the different

perspectives a stakeholder held (Edwards & Hammer, 2006).

Another study in 2005, examined the question that “What effect does a problem-
based instructional environment have on student achievement measured
hierarchically?” 116 fourth grade students from five different classes in an
elementary school that includes both problem-based/constructivist and directed
pedagogies. The Paragon Learning Style Inventory was used for assessment. The
results of the study revealed that the most constructivist class scored best in the
questions related to remembering, being significantly higher than the most

directed-teaching class (Overbaugh &Lin, 2005).
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According to the results of Iangen and Walsh’s study (2006), subjects of which are
academically talented college upper-class students, PBL approach gives positive
results in improving content knowledge, student interest and awareness about
environmental issues. The students’ opinions on the course are also investigated in

the study and it is revealed that they found the course interesting and valuable.

Another study, conducted in 2006 among a class of 25 first year students for two
semesters, investigated the strengths and limitations of PBL. Students in the study
worked in groups of five on a given problem in each day of the week. After three
sessions in which the students and the facilitator discuss how to achieve the best
solutions, the teams are expected to present their solutions and defend it. Each day,
the students kept a reflection journal including their own opinions on their learning
process; these are used for assessment in the study. The examination of these logs
revealed some strengths and limitations of PBL. The strengths include; self-
regulated, independent learning, deep thinking and making meaning through
knowledge construction, tapping the affective domain of learning, contextual
learning, and collaborative-cooperative learning. The limitations that students
stressed were structural-operational problems such as insufficient communication

in groups and insufficient facilitators and assessment problems (Kumar & Kogut,

2006).

Lastly, another paper evaluated the implementation of PBL from teachers’
perspective. Seven teachers were interviewed and the interviews are evaluated for
this purpose. The teachers expressed two different perceptions of PBL namely,
teaching and learning perspectives. The learning perspective focused on students’
learning process. The teachers defined the advantages of PBL as the independence
and freedom in the students’ learning, deeper knowledge and comprehension
focused learning and personal growth, and the disadvantages as the difficulties in
balancing the syllabus and finding assessment criteria. The teaching perspective
focused PBL as a way of creating variation in teaching methods or a strategy in
problem-solving. The teachers defined the advantage of PBL as more varied and

enjoyable methods of teaching and the disadvantages as the insufficient
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exploitation of teacher competence and the arising difficulties in controlling the
students’ factual knowledge. Moreover, teachers expressed the perception of the
role of the tutor as twofold; directive and supportive (Dahlgren, Castensson &

Dahlgren, 1998).

3.3. Local Perspectives in EE

The recognition of the importance of local surroundings goes back to the phrase
“think globally- act locally!” originated by Rene Dubos, an advisor to the United
Nations Conference on the Human Environment in 1972. In 1980’s, he held to his
thoughts on acting locally, and felt that issues involving the environment must be
dealt within their "unique physical, climatic, and cultural contexts." (Eblen &

Eblen, 1994).

In 1992 Agenda 21, with this phrase as a parole, stated that countries and regions
should specify their own priorities according to their specific needs and stresses
that the adjustment to the local needs is crucial. In addition, being the sample of
the study, students in Turkey is shown to be differentiated in their environmental

attitudes according to their being from rural and urban areas (Tuncer et. al., 2004).

However, little research has been conducted on the effects of using local

environmental issues instead of non-local ones in PBL in environmental education.

A study implemented on 108 college students, which investigates the students’
perceptions about global versus local environmental issues suggests that the global
and local environmental issues are perceived differently in the dimensions of
certainty, complexity, tangibility, significance and danger. The local
environmental issues were perceived as being more significant and tangible than
the global issues by the subjects of the study. People tended to judge the issue as
‘real’ if they could directly sense it. The concern was on the issues which are
directly related to their daily life than the issues far away from their life (Duan &

Fortner, 2005).
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Another study was aimed to assess the results of using a neighborhood EE
program on children’s awareness of their local biophysical environment,, the
ecological patterns and processes, and the development of the understanding that
human being is an inseparable part of the ecosystem. The sample of the study
consisted of 49 third and fifth graders. The author used three different techniques
for assessment; questionnaire, mapping and interviews. The students showed
significant positive changes after the program. The results of the study revealed
that a neighborhood EE program is efficient in increasing students’ awareness

(Fisman, 2005).
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CHAPTER 4

METHOD

This chapter of the study is comprised of six parts as; research design, definition of

variables, sample, problem setting, lecture design, and instrumentation.

4.1. Research Design

The current study has a quasi-experimental design. Three groups of subjects were

used, with each group being measured twice.

Table 4.1. Research Design

Worksheets
Groups Pretest Treatment used during Post
treatment test
CG EAQ TRD EAQ
PBL with a non Worksheets EAQ
EG1 EAQ
local problem 1&2
PBL with a local Worksheets EAQ
EG2 EAQ
problem 1&2

The main target of the design was to test the effect Problem Based Learning with
local and non local perspectives environmental education on students’ general

awareness, attitude toward solutions and awareness of individual responsibility.

Three groups of subjects were assigned for this purpose as;
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1. Control Group (CG), subjected to traditional environmental education
lectures (TRD),

2. Experimental Group (EG) subjected to problem based learning
environmental education with a non local problem (PBL1),

3. Experimental Group (EG) subjected to problem based learning

environmental education with a local problem (PBL2),

Before the instruction, EAQ was administered to all three groups to determine the
attitude prior to the treatment. Worksheets are designed by the researcher for the
usage in group work of experimental groups; to both enrich the PBL education and
to examine the treatment process during application, especially the understanding
of the students. After the treatment, EAQ was administered again to all groups to

test the development.

4.2. Definition of Variables:

The definitions of the variables in the study are as follows:

Traditionally Designed Instruction: Instruction based on teacher explanations

and textbooks.

Problem Based Learning: An approach to curriculum and teaching that the
students are enrolled in the solution of a real life problem instead of conventional
abstract exercises. Problem-based learning (PBL) is focused, experiential learning
(minds-on, hands-on) organized around the investigation and resolution of messy,
real-world problems. PBL curriculum provides authentic experiences that foster
active learning, support knowledge construction, and naturally integrate school

learning and real life. (Torp & Sage, 2002)

Ramsar Convension on wetlands: The Convention on Wetlands, signed in
Ramsar, Iran, in 1971, is an intergovernmental treaty which provides the

framework for national action and international cooperation for the conservation
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and wise use of wetlands and their resources. There are presently 158 Contracting
Parties to the Convention, with 1721 wetland sites, totaling 159 million hectares,
designated for inclusion in the Ramsar List of Wetlands of International

Importance.

Environmental awareness: A multidimensional concept including five
dimensions: ecological knowledge, environmental values, environmental attitudes,
willingness to act and actual behavior. (Zsoka, A. N, 2006) It is measured by a
31-item Environmental Attitude Questionnaire (EAQ), with higher scores

indicating high level of awareness, in this study.

Attitude: An enduring like or dislike (Koballa& Crawley, 1985). It is measured by
a 3l-item Environmental Attitude Questionnaire (EAQ), with higher scores

indicating high level of awareness, in this study.

Social responsibility: Awareness and sensitivity to the total environment and its
related problems; a basic understanding of the environment and its related
problems, feelings and concern for the environment and motivation for actively
participating in environment and protection, skills for identifying and solving
environmental problems and active involvement in working toward resolution of
environmental problems. (Hungerford & Volk, 1990) It is measured by a 31-item
Environmental Attitude Questionnaire (EAQ), with higher scores indicating high

level of social responsibility, in this study.

4.3. Sample

The target population of this study is all 7" grade students in central Nigde which
could possibly be affected by the environmental problems caused by Akkaya Dam
and the accessible population is all 7" grade students (47 girls and 48 boys) in
Nigde Atatiirk Elementary School. Participants of the study are chosen to be the
students from three classes of one teacher and the classes were randomly assigned

to apply one of three modes of instruction for EE namely, traditional instruction,
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PBL instruction with a non local problem and PBL instruction with a local
problem.

Number of students for each group has been presented in the table below:

Table 4.2 Number of Students for Each Group

Mode of instruction Number of students

Girls Boys Total

Traditional Learning (CG) 19 13 32
Problem Based Learning with a non local 12 19 31
problem (EG1)
Problem Based Learning with a local 16 16 32
problem (EG2)

Total 95

Sample Characteristics

As was stated above, the sample of this study comprises 95 7" grade students (47
girls and 48 boys) of Nigde Atatiirk Elementary School. The school is a typical
public school. Almost half (53, 1 %) of the students stated that they had

participated in an environmental activity before this research.

Parents’ education level of the sample is not high. Approximately 46, 3 % of the
mothers are elementary school graduates. Father education level is differentfrom
mother education level, with the following percentages: 26,3% of the fathers is
elementary school graduates, 23,2 % is middle school graduates, 22,1% are high

school graduates and 20,2% are university graduates.
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4.4. Problem Setting

4.4.1. Problem : Manyas Lake

The problem set for the Problem Based Learning with a non local problem Group
(PBL1) is related with the declining environmental condition of Manyas Lake. The
reason for choosing Manyas Lake is the fact that although it is not a local area, it
has similar characteristics with the local problem area namely Akkaya Dam,

Nigde.

Manyas Lake as a RAMSAR Site

Manyas Lake is located in Balikesir, Turkey. The length of the lake is 20 km. and
the width is 14 km. There are 239 bird species identified in the area. Of these
species, 66 breed regularly every year in the area, and some years 21 more species
join the population. The remaining 152 species visit the area during their
migration. It is estimated that the number of birds visiting the area is

approximately 2-3 million, and most of them are migratory species.

Manyas Lake was included in the RAMSAR list of wetlands of international
importance in 1994. The meaning of defining an area as RAMSAR Site is that, the
region is internationally important according to the criteria based on species or
ecological communities, waterbirds or fish. The inclusion of a site in the
RAMSAR list provides the international recognition and also forces the
government to maintain the ecological characteristics of the site. (The criteria for

identifying wetlands of international importance, 2007)

The reasons and the state of pollution in the area

Manyas Lake has been facing several pollution incidents in recent years. These can

be summarized as follows:
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1. High threats included agricultural, industrial and household pollution. Fish
population decreased due to over-fishing, disease, and pollution. The dumped
industrial wastes caused the death of the trees and the decrease of the fish

population. As a result, the population of migratory birds decreased, too.

2. The level of water also decreased in Manyas Lake, causing some of the trees
that are in the water previously left in the soil. This situation prevented some

species from nesting in the area.

According to the research done by Onsekiz Mart University the environmental
factors that affect Manyas Lake are; the damage of bird species’ nutrients and rest
places, the coverage of the forests with water due to floods, the insufficient
refinement, the effect of over-hunting and human interaction with the water level.

(Karafistan & Colakoglu, 2005)

4.4.2. Local Problem: Akkaya Dam

The local problem set for the Problem Based Learning with a local problem Group
(PBL2) is related with the declining environmental condition of Akkaya Dam. The
reason for choosing Akkaya Dam is the fact that the dam exists in the students’
hometown, actually very close to the school. The area has crucial characteristics
that make it one of the places proposed for the RAMSAR’s list of wetlands of
international importance. (Tiirkiye Cevre Atlasi, 2004) Moreover, the dam is
facing many environmental threats that could have possibly affected the sample of

the study.

Akkaya Dam as a RAMSAR Site

Akkaya Dam is located within the provincial borders of Nigde in Turkey. It was
constructed on Tabakhane stream between the years 1962- 1967 for the purpose of
supplying irrigation water. The volume of the dam is 426000 m3 and it serves for

the irrigation of 2000 hectares of land in Bor plain. Akkaya Dam is very well

26



known by its unique characteristics: There are 92 species identified in the dam
area. The dam area which is a rest place for flamingoes, “angit” (Tadorna
ferruginea) and “dikkuyruk” (Oxyura leucocephala), an endemic species, was
defined as one of the RAMSAR sites according to the above mentioned

characteristic (Tirkiye Cevre Atlasi, 2004)

As stated by the experts, the dam meets the 2" criteria of the Ramsar Convention
on Wetlands and Criterion 2 states that, “A wetland should be considered
internationally important if it supports vulnerable, endangered, or critically
endangered species or threatened ecological communities.” The meaning of
defining an area as RAMSAR Site is that, the region is internationally important
according to the criteria based on species or ecological communities, waterbirds or
fish. The inclusion of a site in the RAMSAR list provides the international
recognition and also forces the government to maintain the ecological
characteristics of the site. (The criteria for identifying wetlands of international

importance, 2007)

The reasons and the state of the pollution in the area

There are several environmental problems in the Akkaya Dam area. These are:

1. The dumped wastes caused a serious pollution and threatened the dam’s
ecological features. According to a report prepared by Governor of Nigde this
condition of the dam threatened both the lives of plants and animals and also
human health. It is also stated in the report that the accumulation of chemical
wastes changed the flora and the chemical composition of the soil, and also
transmitted the biological and chemical pollution to the ground water. Local
people threatened with Typhoid, Cholera and Dysentery outbreaks in the region
(Karakaya, 2004)

2. Another important aspect related with the pollution in the area is

economical, in the region where there are many fish and bird deaths has been
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detected in 2003, people get used to go fishing and get their income by selling
them. Thus, pollution in the area impacts both the health and economical status of

the people.

3. Moreover, there is a refinery in the area owned by the Municipality of
Nigde that does not work properly and consistently due to technological problems

and cause pollution in the area. (Bor, 2005)

4. Another problem of Akkaya dam is illegal hunting. Provincial Directorate
of the Ministry of Environment and Forestry states that they consistently control
the region and destruct the immobile bird traps yet local hunters develop mobile
ones. In addition, people and children in the area destroy the eggs of the birds.

(Giirer, 2005)

4.  Furthermore, the level of water in the dam decreases constantly. This also
disrupts the habitat of plants and animals. Yet, this is perceived as a natural

prevention from the fatal disease, bird flu. (Demircioglu, 2005)

There are several precautions have been taken by the governmental authorities in
Nigde, to handle the above defined problem. According to a press release of a
meeting held by the Governor of Nigde, Municipality of Nigde, Nigde University,
Provincial directorate of the Ministry of Environment and Forestry, Provincial
Directorate of the Ministry of Agriculture and that of the State Hydraulic Works,
the precautions taken to protect the area are; to surround the dam with a wire
fence, to control the region, to prevent illegal hunting and construct observation
towers, to treat the wastes dumped into the dam, and to afforest the region to
provide shelter. After this meeting, Ministry of environment and Forestry planted
500 saplings of willow, ash tree, locust tree and maple in the area. (IHA, 2005)
However, these precautions are far from solving the increasing number of

problems.
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4.5. Lecture Design

This study was conducted with 95 7th grade students of Nigde Atatiirk Elementary
School for 4 weeks in the second semester of 2006- 2007 academic year. The
classes consisted of 32, 31 and 32 subjects were assigned to three groups to form
two experimental (PBL1 group, and PBL2 group), and one control group (TRD
group). All of the subjects were administered the pretest before the treatment.
Then, each group was treated with the related approach by the same teacher for 4
weeks. The general subject of the treatment has been set out to be “Why do
ecosystems change?” and the lecturing duration were the same for each group. The
4 weeks treatment content and procedure for the three different groups are

explained below.

4.5.1. Traditional Instruction (TRD Group)

The control group was taught by traditional instruction for four weeks. The general
topic “Why do ecosystems change?” consisted of 2 sub-topics as “natural factors
affecting ecosystem change” and “human effect on ecosystem change”. The
students of this group are also introduced with the RAMSAR Convention and
wetlands. The techniques used during this session were lecturing and discussion

(Table 4.3).
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Table 4.3. Traditionally designed EE

) Technique(s)
Subject Content
used
ecosystem
Who broke the equilibrium
st cosystem natural .
1" week  cCosyste " lecturing
equilibrium? degradation and
human based
degradation
. Population
o Population growth, N (E)w th
27 week  production, & . lecturing
. C o production,
industrialization . Lo
industrialization
definition of
rd sustainabl of natural resources .
37 week ainable use dra’ rESOUICeS, o cturing
natural resources sustainable use of
natural resources
Definition of
wetlands,
Importance of
wetlands,
4" week  Whatis RAMSAR, Ramsar 1 .
. . ecturin,
what 1s a wetland?  Convention on &
wetlands
Sustainable use
of wetlands

4.5.1.1. Treatment Procedure for TRD group:

I week: who broke the ecosystem equilibrium?

In the first session, the teacher started with the definition of ecosystem
equilibrium. It was stated that when the equilibrium is damaged the ecological
problems arise. Then, the students are asked to give some examples that could
damage an ecosystem’s equilibrium. The given examples were tsunamis and fires.
The teacher point out the difference between these examples and explained the two
types of degradation namely; natural degradation and human based degradation.

Volcanoes, earthquakes, drought and flood were given as examples for natural

30



degradation and population growth was given as an example for human based
degradation. The teacher talked about population growth and its’ possible effects.
Most of the students stated urbanization as a harmful result of population growth,

yet they seem unaware of the concept of sustainable development.

2" week: population growth — production - industrialization

In the second week’s session, the teacher asked the students to sum up the ideas
discussed in the first lesson. Then, he linked the population growth to
industrialization and stated that the population growth increases the consumption
and therefore production. This causes a rapid industrialization in the world and
since the required preventions are not provided, the factories cause pollution. The
teacher talked about the declining ecological condition of Akkaya Dam, and he
gave the example of the death of fish in the dam because of industrial pollutants as
an example for the harmful effects of industrialization. The teacher discussed the
effects of industrialization for the rest of the session and the students stated their

opinions.

3" week: sustainable use of natural resources

In the third week’s session, one of the students summarized the last session’s
content first. Then, the teacher started with the definition of natural resources. He
gave some examples and stated that natural resources are limited. He talked about
the sustainable use of natural resources and gave some examples such as water

shortage that points the results of exploiting the natural resources.
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4" week: what is RAMSAR, what is a wetland?

In the last week’s session, the teacher stated the topic as RAMSAR convention on
wetlands. In this session, the definitions of Ramsar Convention on Wetlands which
are conveyed via their internet site are used. The teacher stated that the convention
on wetlands, signed in Ramsar, Iran, 1971, is an intergovernmental agreement
which arranges national action and international cooperation for the conservation
and wise use of wetlands. He defined wetlands as areas where water is the
primary factor controlling the environment and the associated plant and animal
life. The wetlands occur where the water table is at or near the surface of the land,
or where the land is covered by shallow water. He asked to the students if they
knew any places that could be a wetland in Turkey. The students mentioned Tuz
Goli and Manyas Kus Cenneti. The teacher reminded Akkaya Dam and passed to
the importance of wetlands. He gave some information on the fact that wetlands
are among the world’s most productive environments. They are important for
biological diversity; they support high numbers of birds, mammals, reptiles,
amphibians, fish and invertebrate species. Wetlands are also important for plant
species. For instance, rice, which is a common nutrient for humanity, is a wetland
plant. He also stated that the interactions of physical, biological and chemical
components of a wetland, such as soils, water, plants, and animals, enable
wetlands to perform many vital functions; for instance: water storage, storm
protection and flood mitigation, shoreline stabilization and erosion control, and
stabilization of local climate conditions, particularly rainfall and temperature. The
teacher also pointed out the economic benefits of wetlands; such as water supply,
fisheries, agriculture, energy resources, and transport and tourism opportunities.
He also stated that these functions and values can only be maintained if the
ecological features of wetlands are protected. On the other hand, in recent decades
wetlands became the most threatened ecosystems in the world because of pollution
and over- exploitation of their resources. He closed the session by mentioning the
need for sustainable utilization of wetlands talking about the fact that humanity
should use wetlands so that it may give the greatest continuous benefit to present

generations without loosing its potential to meet the needs of future generations.
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4.5.2. Problem Based Learning with a non local problem (PBL1
Group)

First experimental group was taught by problem based learning for four weeks.
The general subject, as for the traditional lecture, was “Why do ecosystems
change?” and the problem set for this group was the declining environmental
conditions of Manyas Lake, which is known as one of the RAMSAR sites of
wetlands of international importance. At the beginning of the implementation, the
groups, representing an Environmental Conservation Council, are formed. A letter
which includes the details of the problem and the expectations from the council
was given to each group. The students were asked to analyze the problem and they
were given problem and research plan sheets. They were expected to determine
and write down the known parts of the problem and the parts to be searched to find
the appropriate solution. The students were asked to search on the topics they
determined in the lesson. Then, brainstorming sheets were delivered. They
discussed the findings and agreed on the reasons and results of the problem and the
most appropriate solution strategies. Each was written on the brainstorming sheets
which were analyzed later for the research purposes. As a last step, each group

presented their work to the class (Table 4.4).
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Table 4.4 PBL1 lecture

Subject Content Technique(s) used
Definition of
wetlands,
Importance of
e FAVSAR et
1" week  Convention : Group work
Convention on
and wetlands
wetlands,
Sustainable use
of wetlands
o Environmental Ecosvstem
27 week  problems of SYSK Problem Based Learning
equilibrium
Manyas Lake
Industrialization,
Reasons of the Population
rd problems and Growth, .
3" week . Human Based Problem Based Learning
possible .
. Degradation
solutions
0 Presentation of  Sustainable use
4" week  the work and of natural Problem Based Learning
discussion resources

4.5.2.1. Treatment Procedure for PBL1 Group:

Problem Based Learning was implemented for four sessions for four weeks. The

details are presented below.

1" week: RAMSAR sites and wetlands

In the first session, groups were formed. Then, the brochure about RAMSAR
(appendix 1) was given to each group. Students are asked to work on the brochure

and determine the most important parts. After the students finished working, the

class discussed the importance of wetlands as a whole.
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2" week: Let’s ask to Environmental Conservation Council

In the second session, the teacher explained that each group demonstrates an
Environmental Conservation Council and will try to solve an environmental
problem throughout the following 3 sessions. The teacher distributed the letter
(appendix 3.1.1.) which contains the details of the problem and the expectations
from the council to each group. The letter was starting with an opening paragraph
addressing the council members and explaining that the members are expected to
examine the given information on ecological condition of Manyas Lake taken from
the newspapers and state their comments and suggestions on the possible solution
strategies. The students seemed to like the idea of being a member of an
Environmental Conservation Council. After all of the groups finished examining
the letters, the teacher distributed the problem and research plan sheets (appendix
3.2.1). The sheets included the possible dimensions of a research such as; reasons
of pollution, results of pollution, effects of pollution on biological diversity, effect
of pollution on human health and responsibilities of local people and local
government as a guide, and also a table that students are expected to write down
known parts of the problem and the parts that should be searched to propose a
solution. The groups worked on the sheets and determined what to search and

shared the duties.

3" week: Environmental Conservation Council at work

At the beginning of the third session, the teacher distributed the brainstorming
sheets (appendix 3.3.1) to the groups. The sheets included a chart that students
could write down their opinions on the reasons of the problem, results of the
problem and their solution suggestions. The teacher explained what is expected
from the groups and stated that each group should choose a speaker to present their
work briefly to the class next lesson. The students shared their individual work

with the group members, discussed them and agreed on the most appropriate
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solution strategies as a group. They wrote down their solution suggestions and

chose their speaker.

4™ week: Environmental Conservation Council brings solution

In the last session, each group’s speaker presented their work to the class mostly
followed by a brief class discussion. At the end of the lesson, the teacher wrote
down the most mentioned reasons, results and solution suggestions to the

blackboard.

4.5.3. Problem Based Learning with a local problem (PBL2 Group)

In the experimental group, Problem Based Learning with the use of a local
problem is implemented for four sessions for four weeks. The local problem is set
out to be the declining ecological condition of Akkaya Dam, the results of which

directly or indirectly affect the sample.

PBL2 group was taught by problem based learning with the use of a local
environmental problem, results of which directly affect the sample, for four weeks.
The general topic was “Why do ecosystems change?” and the problem of the PBL
was the declining environmental conditions of Akkaya Dam which is defined as
one of the RAMSAR list of wetlands of international importance. At the beginning
of the implementation, groups each of which represents an Environmental
Conservation Council were formed. A letter which includes the details of the
problem and the expectations from the council was given to each group. The
students analyzed the problem and the problem and research plan sheets were
delivered. They were expected to determine and write down the known parts of the
problem and the parts to be searched to raise an appropriate solution to the
problem. The students were asked to search on the topics they determined in the

lesson. Then, brainstorming sheets were delivered. They discussed the findings
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and agreed on the reasons and results of the problem and the most appropriate
solution strategies. Each was written to the brainstorming sheets which were
analyzed later for the research purposes. As a last step, each group presented their
work to the class (Table 4.5). The design of the lectures is the same with the PBL1

Group, yet the problem is chosen to be a local one.

Table 4.5 PBL2 lecture
Subject Content Technique(s)
used
Definition of
wetlands,
Importance of
RAMSAR wetlands,
1™ week Convention Ramsar . Group work
and wetlands Convention on
wetlands,
Sustainable use
of wetlands
o Environmental Ecosvstem Problem Based
27 week  problems of 'lyb ) Learning
Akkaya Dam equiiibritm (local)
Industrialization,
) Reasons of the  Population Problem Based
34 week  Problems and Growth, Learning
possible Human Based (local)
solutions Degradation
0 Presentation of  Sustainable use  Problem Based
47 week  the work and of natural Learning
discussion resources (local)
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4.5.3.1. Treatment Procedure for PBL2 Group:

Problem Based Learning with a local problem was implemented for four sessions

for four weeks. The details are presented below.

1* week: RAMSAR sites and wetlands

In the first session, groups of 6 people were formed. Then, each group was given a
brochure about RAMSAR (appendix 1). Students are asked to work on the
brochure and determine the most important parts. After the students finished

working, the class discussed the importance of wetlands as a whole.

2" week: Let’s ask to Environmental Conservation Council

In the second session, the teacher explained that each group demonstrates an
Environmental Conservation Council and will try to solve an environmental
problem throughout the following 3 sessions. Each group were supplied the letter
(appendix 3.1.2) which contains the details of the problem and the expectations
from the council to each group. The letter was starting with an opening paragraph
addressing the council members and explaining that the members are expected to
examine the given information on ecological condition of Akkaya Dam taken from
the newspapers and state their comments and suggestions on the possible solution
strategies. After all of the groups finished examining the letters, the teacher
distributed the problem and research plan sheets (appendix 3.2.2.). The sheets
included the possible dimensions of a research such as; reasons of pollution,
results of pollution, effects of pollution on biological diversity, effect of pollution
on human health and responsibilities of local people and local government as a
guide, and also a table that students are expected to write down known parts of the
problem and the parts that should be searched to propose a solution. The groups

worked on the sheets and determined what to search and shared the duties.
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3" week: Environmental Conservation Council at work

At the beginning of the third session, the teacher distributed the brainstorming
sheets (appendix 3.3.2) to the groups. The sheets included a chart that students
could write down their opinions on the reasons of the problem, results of the
problem and their solution suggestions. The teacher explained what is expected
from the groups and stated that each group should choose a speaker to present their
work briefly to the class next lesson. The students shared their individual work
with the group members, discussed them and agreed on the most appropriate ones

as a group. They wrote down their solution suggestions and chose their speaker.

4™ week: Environmental Conservation Council brings solution

In the last session, each group’s representative presented their work to the class
mostly followed by a brief class discussion. At the end of the lesson, the teacher

wrote down the most mentioned reasons, results and solution suggestions to the

blackboard.

4.6. Instrumentation

The instruments used in the study are two fold. Environmental Attitude
Questionnaire (EAQ) was used to test the students’ environmental awareness,
attitude and social responsibility and 2 worksheets were used to test the variability

and quality of the students’ answers.

4.6.1. Environmental Attitude Questionnaire (EAQ)

A 31 item 6-point likert type questionnaire (appendix 2) was used as pretest and
posttest to determine the students’ environmental awareness, attitude and social

responsibility. The questionnaire was based on the one used by Tuncer, Ertepinar,
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Tekkaya and Sungur (2005), which was originally developed from Herrera’s

(1992) Questionnaire of Environmental Beliefs.

Some of the items that are not related to the content of this study were eliminated
from the questionnaire, and some new items pointing the targets of this research
were added. The validity of the questionnaire was assured by taking the views of
three professionals about the relevancy of each item. The internal consistency of
the scale was assessed via a pilot study and Cronbach alpha internal consistency

for the test was found to be r=.72.

The questionnaire consists of 3 basic dimensions namely general awareness
(GAW), awareness of individual responsibility (AIR) and general attitudes toward
solutions (GAS) (Table 4.6).

The target of the general awareness dimension is to determine the students’
general awareness of the environmental problems and their opinions about the

effects of these problems on their future.

The target of the general attitudes toward solutions dimension is to determine the

students’ opinions on the solutions.
Lastly, the target of the awareness of individual responsibility dimension is to

determine the students’ opinions on their responsibilities and the relation between

the problems and lifestyles.
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Following table summarizes the dimensions of the questionnaire:

Table 4.6 Dimensions of the questionnaire

Dimensions

Target

Example Questionnaire

Item

Dimension 1:

Determine students’ general

Item no13: We are

General awareness of the overloading the Earth’s
Awareness environmental problems and natural ability to support life
(GAW) their opinions about the on earth.

effects of these problems on

their future.
Dimension2: Determine students’ Item no 5: Environmental
Awareness of awareness on their protection is a governmental
Individual responsibilities and the responsibility.
Responsibility  relation between the
(AIR) problems and lifestyles.
Dimension3: Determine students’ Item no 15: Science and
General attitudes toward solutions technology are advancing so
Attitudes for the environmental rapidly that it will always be
toward problems. in control of any
Solutions environmental problems that
(GAS) arise.

4.6.2. Worksheets

The worksheets were designed by the researcher as a part of the PBL1 and PBL2
lecture designs for research planning, brainstorming and encouraging discussion.
As a second target, they were used to assess the variability and quality of the
students’ answers and satisfaction of the process of PBL in the two experimental

groups. The sheets include the opinions of students on the reasons and results of

41



the declining environmental conditions of the related area and their suggestions for

possible solutions.

The first worksheet included the students’ ideas about the known parts of the

problem and the parts that should be searched to reach a solution.

The second worksheet included a chart that the students could write their opinions

on the reasons, results and possible solutions of the related problem as a group.

Following table summarizes the primary and secondary targets of the worksheets.

Table 4.7 Targets of the worksheets

Target as an
instructional material

Target as an
instrument

Worksheet 1

Helping students plan
their research

Assessing the
understanding of
students

Assessing the quality of
PBL process,

Worksheet 2

Encouraging discussion
and brainstorming in the

group

Assessing the
understanding of
students

Assessing the quality of
PBL process
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CHAPTER 5

RESULTS

In this chapter, results of the study will be presented in two sections comprised of;
results of descriptive statistics of data, and results of inferential statistics followed
by the sections; students’ suggestions for the related environmental problem and

summary of results.

5.1. Descriptive Statistics

Table 5.1 shows the descriptive information related to general environmental
awareness, awareness of individual responsibility, general attitude toward

solutions, for the control group and two experimental groups.

As presented in Table 5.1, in terms of prior general environmental awareness, prior
awareness of individual responsibility and prior general attitude toward solutions
are considered, PBL1 group students appeared to have lower mean scores than the

other two groups.
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One-way between groups MANOVA was conducted to determine if the observed
difference between groups with respect to prior general environmental awareness,
prior awareness of individual responsibility and prior general attitude toward
solutions are statistically significant. Analysis of results showed that there was a
statistically significant difference between groups, on the combined dependent
variables: F(6, 180)=2.11, p=.054; Wilks’ Lambda=.87; partial eta squared=.07.
When the results for the dependent variables were considered separately, the only
difference to reach statistical significance using Bonferroni adjusted alpha level of
.017, was prior awareness of individual responsibility: F(2,92)=5.51, p=.006,
partial eta squared=.11. An inspection of the mean scores indicated that Traditional
group reported slightly higher levels of prior awareness of individual
responsibility. Represented by the partial eta squared value, magnitude of the
difference was not large. In order to equalize the groups with respect to prior
general environmental awareness, prior awareness of individual responsibility and
prior general attitude toward solutions, and to reduce the error variance arising

from them, these variables were used as covariates in the study.

5.2. Inferential Statistics

Multivariate Analysis of Covariance was performed to investigate the relative
effect of traditionally designed EE, Problem Based Learning with a non local
problem EE, and Problem Based Learning with a local problem EE on students’
general environmental awareness, awareness of individual responsibility and
general attitude toward solutions after controlling for students’ prior general
environmental awareness, prior awareness of individual responsibility and prior
general attitude toward solutions. Before conducting MANCOVA, the

assumptions were checked.
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5.2.1. Assumptions of Multivariate Analysis of Covariance

5.2.1.1. Sample Size
Sample size of the study was adequate to conduct MANCOVA since the cases in

each cell were greater than the number of dependent variables (Pallant, 2001).

5.2.1.2. Normality and Outliers

Univariate normality is tested by checking skewness and kurtosis values of
dependent variables that are shown in table 5.1. It is shown that the values are
within the range of -1 and +1, which is an acceptable range (Pallant, 2001).

Multivariate normality was tested by calculating the Mahalanobis distances with a
maximum value of 11.47 being lower than the critical value of 16.27, multivariate

normality assumption was not violated.

5.2.1.3. Linearity

The linearity assumption is tested by generating scatterplots between each pair of
the dependent variables and each of the covariates. Although, the scatterplots do
not show a perfect linear relationship, it can be assumed that the assumption is not

seriously violated.

5.2.1.4. Multicollinearity and singularity

The strength of the correlations among the dependent variables are calculated to
be; .66, .46 and .57. Since the variables are not strongly correlated, this assumption

is not violated.

5.2.1.5. Homogeneity of variance-covariance matrices

The Box’s M significant value of .016 of Box’s test of equality of covariance

matrices test shows that this assumption is not violated.
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Moreover, Homogeneity of variance assumption was assessed by using Levene’s
test. Results showed that there was a violation of homogeneity of variance
assumption for the dimension awareness of individual responsibility. On the other
hand, a more conservative alpha level of .01 was used for determining significance

for this variable.

5.2.1.6. Homogeneity of Regression Slopes

This assumption was tested by checking whether there is statistically significant
interaction between the treatment and the covariate. The results showed that there
was no interaction between the covariates and the treatment. The significance
value for general environmental awareness found to be .78, for awareness of

individual responsibility it is .81 and for general attitude toward solutions it is .48.

In summary, the assumptions of MANCOVA were checked and the results showed

that there was no serious violation of the assumptions.

5.2.2. Multivariate Analysis of Covariance (MANCOVA)

Hypothesis: There is no statistically significant mean difference between students
taught by traditional method, Problem Based Learning with a non local problem,
and Problem Based Learning with a local problem after controlling for their prior

environmental attitude.

A multivariate analysis of covariance was performed to investigate the effect of
traditional method, Problem Based Learning with a non local problem, and
Problem Based Learning with a local problem on students’ general environmental
awareness, awareness of individual responsibility and general attitude toward
solutions when students’ prior general environmental awareness, prior awareness
of individual responsibility and prior general attitude toward solutions are

controlled respectively.
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Results of MANCOVA

A one way between groups multivariate analysis of covariance was performed to
investigate group differences in environmental attitude. Three dependent variables
were used: general environmental awareness, awareness of individual
responsibility and general attitude toward solutions. The independent variable was
the method used for each group. Participants’ scores on the pre-intervention
administration of general environmental awareness dimension of the
Environmental Attitude Questionnaire were used as the covariate in this analysis.

Preliminary assumption testing was conducted and no serious violation is noted.

There was a statistically significant difference between groups on the combination
of dependent variables: F(6,168)=5.84, p=.00; Wilk’s Lambda=.69; partial eta
squared=.17. When the results for the dependent variables were considered
separately, the differences reach statistical significance were general
environmental awareness: F(2,89)=8.30; p=.00, partial eta squared=.16; awareness
of individual responsibility: F(2,89)=14.25; p=.00, partial eta squared=.25; and
general attitude toward solutions : F(2,89)=4.20; p=.02, partial eta squared=.09.
An inspection of the pairwise comparisons indicated that for general
environmental awareness, PBL2 group reported higher levels of general
environmental awareness than both PBL1 group (p=.00) and TRD group (p=.03);
for awareness of individual responsibility, PBL2 group reported higher levels of
awareness of individual responsibility than PBL1 group (p=.00) and TRD group
reported higher levels of awareness of individual responsibility than PBL1 group
(p=.00); for general attitude toward solutions: PBL2 group reported higher levels
of general attitude toward solutions than both PBL1 (p=.01) and TRD (p=.02)

groups.
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Estimated mean scores for each group for the variable post general environmental

awareness is given in table 5.2. and figure 5.2.

Table 5.2. Estimated mean scores for each group for the variable post general

environmental awareness

Group N Mean Std. Deviation
TRD 29 3.60 .53
PBL1 31 3.25 .64
PBL2 32 3.95 18

4,2

4,01

3,84

3,64

3,4

3,2

3,0
Traditional Group PBL Group Local PBL Group

GROUP

Figure 5.2. Estimated mean scores for each group for the variable post

general environmental awareness

50



Estimated mean scores for each group for the variable post awareness of individual

responsibility is given in table 5.3. and figure 5.3.

Table 5.3. Estimated mean scores for each group for the variable post

awareness of individual responsibility

Group N Mean Std. Deviation
TRD 29 3.71 .56
PBL1 31 3.02 91
PBL2 32 3.97 Sl

4,2

4,01

3,8

3,64

3,4

3,2

3,04

2,8
Traditional Group PBL Group Local PBL Group

GROUP

Figure 5.3. Estimated mean scores for each group for the variable post

awareness of individual responsibility
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Mean scores for each group for the variable general attitude toward solutions

is given in table 5.4. and figure 5.4.

Table 5.4. Estimated mean scores for each group for the variable general

attitude toward solutions

Group N Mean Std. Deviation
TRD 29 3.22 .61
PBL1 31 3.20 .70
PBL2 32 3.62 .62

3,7

3,64

3,54

3,4

3,3

3,2

3.1
Traditional Group PBL Group Local PBL Group

GROUP
Figure 5.4. Estimated mean scores for each group for the variable general

attitude toward solutions
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To sum up, for each dimension of the questionnaire the order of the groups from
highest mean scores to lowest mean scores was same, that is; PBL2, TRD, PBL1.
On the other hand, the significant differences were between the PBL2 and PBL1
groups for each dimension in the favor of PBL2 group. Moreover, PBL2 group had
more positive attitude than TRD group for the dimensions general environmental
awareness and general attitude toward solutions. In addition, TRD group was
significantly had more positive attitude than PBL1 group according to their

awareness of individual responsibility.

5.3. Students’ Suggestions for the Related Environmental Problem

Two worksheets were used to assess the process of experimental groups. These
worksheets reveal the students’ opinions on the possible solutions to the related
environmental problem. There were 6 groups in PBL1 group and 5 groups in
PBL2 group. All of the sheets are examined to reveal the given solutions and their
percentages in each group. Following table shows the common proposed solutions
and the percentages of each solution mentioned in the related instructional group

(PBLI1 and PBL2).
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Table 5.5. Students’ suggestions for solutions

. PBL1 Class PBL2 Class
Solutions
% %
Pr§ve1'1t1ng over 333 )
irrigation
Forbidding hunting 100 100
Controlling refineries 66.7 100
Constructing
. - 60
observation towers
Afforestation 16.7 80
Constructing shelters 40
for birds ]
Transfer of water from
83.3 -
another source
Encouraging tourism - 40

Reminding the local
government about 16.7 100
their responsibilities

Increasing the
awareness of local 16.7 80
people

Increasing the
awareness of
individual
responsibilities

As it can be seen from Table 5.5, PBL2 group students’ solutions are more
variable and most of the proposed solutions are mentioned with a greater
percentage than PBL1 group students. The original sheets are available in

appendices 4 and 5.

5.4. Summary of Results

The purpose of the current study was to investigate relative effectiveness of

traditionally designed environmental education (TRD), problem based learning

with a non local problem (PBL1), and problem based learning with a local
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problem (PBL2) on students’ general environmental awareness, awareness of

individual responsibility and general attitude toward environmental solutions.

Before the treatment, Environmental Attitude Questionnaire was administered to
all groups to determine students’ prior environmental attitude. Pre-test results were
used to examine the equality of the groups in their general environmental
awareness, awareness of individual responsibility and general attitude toward
environmental solutions. The analysis showed that the groups were similar in their
general environmental awareness, and general attitude toward environmental
solutions. On the other hand, a significant difference was found between groups in
their awareness of individual responsibility. To equalize groups, these variables
were chosen to be covariates. During the treatment, the topic “Why do ecosystems
change?” was taught to the TRD group with traditionally designed instruction, to
the PBL1 group with problem based learning by the use of declining
environmental conditions of Manyas Lake as the problem and to the PBL2 group
with problem based learning by the use of declining environmental conditions of
Akkaya Dam, which is a local place, as the problem. During the treatment, two
worksheets were used by the students of PBLL1 and PBL2 groups in their group
work. These worksheets were analyzed for research purposes later. After the
treatment, Environmental Attitude Questionnaire was implemented to all groups to
determine if the related treatments had changed students’ scores. It is revealed that
the order of the groups from highest mean scores to lowest mean scores was same
for each dimension of the questionnaire, that is; PBL2, TRD, PBL1 On the other
hand, the significant differences were between the PBL2 and PBL1 groups for
each dimension in the favor of PBL2 group. Moreover, PBL2 group had more
positive attitude than TRD group for the dimensions general environmental
awareness and general attitude toward solutions. In addition, TRD group was
significantly had more positive attitude than PBL1 group according to their

awareness of individual responsibility.

Following tables summarize these results and show the related estimated mean

scores for each group.
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Table 6.1. Results for general environmental awareness

Mean PBL1:3.25 TRD:3.60 PBL2:3.95

Statistically significant difference PBL2 >PBLI
PBL2> TRD

Table 6.2. Results for awareness of individual responsibility

Mean PBLI1:3.02 TRD:3.71 PBL2:3.97
Statistically significant difference PBL2 >PBLI
TRD > PBLI

Table 6.3. Results for general attitude toward environmental solutions

Mean PBL1:3.20 TRD:3.22 PBL2:3.62

Statistically significant difference PBL2 >PBLI
PBL2>TRD

In summary, the results of the current study revealed that, students in PBL2 group

had significantly more positive environmental attitudes in all three dimensions of

the questionnaire, namely general environmental awareness, awareness of

individual responsibility and general attitude toward solutions determined after the

treatment than PBL1 group and in two dimensions of the questionnaire namely

general environmental awareness and general attitude toward solutions than TRD

group. Traditional group had significantly more positive attitude than PBL1 group

in students’ awareness of individual responsibility determined after the treatment.

Moreover, PBL2 group students’ solutions were more variable and most of the

proposed solutions are mentioned with a greater percentage than PBLI1 group

students.
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CHAPTER 6

DISCUSSION

This chapter includes the discussion of the results, significance of the study,
implications, validity threats and limitations of the study and recommendations for

further research.

6.1. Discussion

Environmental problems are one of the main problems of human being that needs
to be solved for his own future and they are real life problems. Taking into account
that environmental attitudes of the students from rural and urban areas differentiate
in Turkey (Tuncer et. al., 2004) and owing to the belief that adding a local
perspective to Problem Based Learning would enhance expected outcomes of
Environmental Education, PBL2 group was formed at the beginning of the study,
in parallel to the phrase stressed in Agenda 21 (1992), “think globally - act
locally!”. The phrase emphasizes the importance of the ecological, economic and
cultural differences of our local surroundings for the solution of global
environmental problems (Eblen & Eblen, 1994). The crucial need of local

adjustments for countries and regions is also stressed in Agenda 21 (1992).

The results showed that PBL2 group differed positively from PBLI significantly
for all dimensions and from TRD for general environmental awareness and general
attitude toward solutions dimensions, in the favor of PBL2 group. This result
supports that PBL with a local problem is better in developing students’ general
environmental awareness, awareness of individual responsibility and general

attitude toward environmental solutions than PBL with a non local problem.
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Moreover, it shows that PBL with the use of a local problem is better in
developing students’ general environmental awareness and general attitude toward

environmental solutions than the traditional method.

Although there is little research on the effects of using local problems in
environmental education, the result of this study that PBL2 group had significantly
more positive attitudes than PBL1 group for each dimension namely; general
environmental awareness, awareness of individual responsibility and general
attitude toward environmental solutions, is consistent with the previous research.
Fisman in his study also showed that a neighborhood EE program is efficient in

increasing students’ awareness. (Fisman, 2005)

Moreover, PBL2 group students’ proposed solutions in the worksheets are more
variable and most of the proposed solutions are mentioned with a greater
percentage than PBL1 group students. This result is consistent with the previous
research which shows that a bond with a known place enriches the environmental
knowledge and concern (Vaske & Kobrin, 2001). The core point of this result
might be the bond between the theoretical knowledge and students’ real life that is
constructed by selecting local environmental problems for the problem of PBL
lessons. In detail, most of the students in this study had encountered the given
local problem prior to the lesson in their individual lives; heard about the problem
from their parents, saw the condition of the dam, smell the stench, or probably
even bought or sell some poisonous fish. Therefore, they might perceive the
problem more concrete than any other one experienced away from them. In
addition, another reason for the variability and frequency of the solutions
mentioned by PBL2 group students could be the fact that people tend to perceive
local issues as more significant and tangible than the global ones (Duan& Fortner,
2005). The dam stands opposite the school. Hence, it might be more convincing
that they are the people who have a chance to change the condition. This might let

them perceive the situation more significant and tangible.
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Since the literature shows that PBL has positive effects on the expected results of
EE, the method in this study was chosen to be Problem Based Learning. Problem
Based Learning improves content knowledge, student interest and awareness about
the environmental issues (Iangen & Walsh, 2006). Watson also showed in 2004
that PBL is effective in improving locating knowledge from a variety of sources,
integrating the new and old information, organizing the new information through
mental models, transmitting knowledge to others for validation. Moreover, Earnst
and Monroe, in their article in 2004, stress the positive effect of PBL on students’

critical thinking abilities.

In line with the literature, it was expected to see a positive effect of PBL of both
local and non local perspectives on the three dimensions of the questionnaire
namely general awareness, general attitudes toward solutions and awareness of
individual responsibility than traditional education. Therefore, the results that
PBL1 group and TRD group just differed significantly for the dimension of
awareness of individual responsibility in the favor of TRD group and PBL2 group
did not differed significantly from TRD group in awareness of individual
responsibility are unexpected. The reason might be that the students are used to
traditional method, yet not used to PBL method. The instruction process of four
weeks might not be an effective time interval for students to get used to the new
methods. This could be a factor that enhances the results in the favor of TRD
group, and in this wise neutralizes the statistically significant differences. The
advantage of PBL2 group that makes it better than PBL.1 and TRD might be the
characteristic that it stresses a local problem which may overcome the
disadvantages of being a new method. Moreover, at the beginning of the study, the
traditional group reported higher levels of awareness of individual responsibility
than the other groups. Although the variable was used as a covariate to equalize
the groups, the two unexpected results accumulated in the dimension of awareness

of individual responsibility might be caused by this inequality.

In sum, this study added a local component to Problem Based Learning to create a

bond with a known place, in other words to create a bridge between the theoretical
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knowledge and real life. According to the results, Problem Based Learning, which
is shown to be effective in fulfilling the most of the expected yields of
Environmental Education in the literature, is experimentally found to be a more
powerful tool when combined with a local perspective to meet the objectives of
Environmental Education in 7™ grade students in Nigde. Owing to the results of
this study and the related literature that recommends Problem Based Learning and
local action for effective Environmental Education and shows the differentiation of
regions of Turkey, it appears that integrating Problem Based Learning with a local
perspective in Environmental Education curriculum in Turkey would be
successful. It is suggested that this research results supported with much more
comprehensive and agelong further research to reveal the possible positive effect

of this method in Turkey.

6.2. Conclusion

Environmental problems have been troubling human being for centuries and
becoming more serious and urgent as time goes on. This is one of the main
problems of human being that needs to be solved for his own future. Few issues
are so crucial, yet troubling and time-consuming to solve. Moreover, it is one of
the crucial issues whose solution is directly related with education. It is obvious
that instantaneous solutions never worked with this issue. As stressed in Agenda
21 (1992), the actions taken should be sustainable. Based upon this idea, education
should create a society with knowledge, awareness, positive attitudes, and
responsibility whose yields would be much more action-based and permanent than
the yields of an informed society. How should be Environmental Education

formed to achieve these outcomes?

In parallel to the phrase stressed in Agenda 21 (1992), “Think globally- act
locally!”, there is not a global action plan for the environmental problems around
us. The phrase refers to the argument that global environmental problems could be
successfully handled if the ecological, economic, and cultural differences of our

local environment are considered (Eblen & Eblen, 1994) .Agenda 21 (1992), also
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states that countries and regions should specify their own priorities according to

their specific needs and stresses that the adjustment to the local needs is crucial.

Moreover, people generally do not perceive global issues as ‘real’ until they
personally encounter it. Constructing a bond with a known place enriches the

environmental knowledge and concern (Vaske & Kobrin, 2001).

In light of these ideas; an environmentally educated person could think globally,
having the understanding of the relationship between the local and global

perspectives, while having the characteristics that are needed to take action locally.

Therefore, environmental education might be formed to create a society which has
knowledge, awareness and positive attitude to think globally, and has abilities of
critical thinking, decision making and taking responsibility for taking action

locally.

Turkey is a country where each region differentiates from the other. The country
contains different geographical characteristics, climates, different lifestyles and
cultures. In a study in Turkey, it is shown that environmental attitudes of the
students from rural and urban areas differentiate (Tuncer et. al., 2004). These
findings support the possible effectiveness of an environmental education with a
local perspective. However, the curriculum in Turkey does not support a local

perspective in environmental education.

Therefore, on the basis of the fact that this study shows Problem Based Learning
with a local perspective is more effective in developing 7th grade students’ general
environmental awareness, awareness of individual responsibility and general
attitude toward solutions than Problem Based Learning with a non local
perspective; this study recommends the implementation of a combination of the
method of Problem Based Learning, which is claimed to be effective in the
literature in creating most of the mentioned outcomes, and a local perspective

which brings a component of concrete reality, as an effective tool for successful

61



Environmental Education. However, more detailed and comprehensive research
should be done to assess the effectiveness and implementation strategies of
Problem Based Learning with a local perspective for Environmental Education in

elementary grades.

6.3. Significance of the Study

In Turkey, the students seem to have positive attitudes toward environment, yet
when it comes to the meaning of the concepts constitute this attitude; they are
unclear (Tuncer et al., 2005).Moreover, environmental attitudes of the students
from rural and urban areas differentiate (Tuncer et. al., 2004). These results
stresses the need for serious EE research with a local perspective and applications
in elementary grades in Turkey to construct an environmental education
curriculum that could fill this gap between the abstract concepts and actual

meaning for developing sound positive attitudes in children.

Thus, in line with the recent developments in the literature and the state of the EE
application in Turkey, the current study is designed to apply PBL with a local
perspective, as an effective tool for developing environmental awareness, attitude
and social responsibility among 70 grade students. It is found in this study that
using a local environmental problem, results of which directly affects the sample,
as the problem of PBL approach in EE, gives more positive results than a non local
PBL approach in developing 7 grade students’ general environmental awareness,
individual responsibility and general attitude toward solutions.

Therefore, the uniqueness of the study comes from its feature that the problem

used for PBL is a local one.

6.4. Implications of the Study

One of the main goals of education is to raise people who are able to adopt

knowledge and skills for handling real life problems to enhance their life which
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requires meaningful learning. To achieve this goal, curriculums are becoming
more student-oriented. The environmental problems are the very initial troubles of
human being nowadays and environmental education is being stressed more in the
curriculums. The core idea of the required education to achieve these goals might
be to help students gain a sense of environment, specifically general awareness of
the problems, awareness of individual responsibility and general attitudes toward
solutions which are the dimensions measured in this study.

The literature shows that through handling ill-structured real life problems,
generating and testing hypothesis, trying to produce solutions, students achieve a
meaningful learning with Problem Based Learning. This study showed that PBL
becomes more efficient with the use of a local problem since the bond between the
knowledge and a known place enhances the concern coherent with the related
literature.

In Turkey, the curriculum is newly designed to include many hands on activities.
Moreover, it comprises more objectives for environmental education than the
previous one. According to the results of this study and the related literature, it is
recommended that environmental education be given through PBL with the use of
local problems since it brings more general awareness of the problems, awareness
of individual responsibility and general attitudes toward solutions. The students
should be encouraged first to start thinking on the problems they encounter each

day to reach a whole understanding of the global ones.

6.5. Validity Threats of the Study and Limitations

6.5.1. Internal Validity

In the study, intact classes were used which prevented random assignment of each
student to the groups. Yet, the control and experimental groups were assigned

randomly to the classes.
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The questionnaire data was implemented by a single teacher to overcome
instrumentation threat. Moreover, the purpose of the study was clearly stated to the
teacher and the students.

Implementation threat was prevented by training the teacher.

Prior knowledge was a possible threat to this study. In an attempt to equalize the

control and experimental groups, prior knowledge was used as covariate.

The last possible threat was history. Since environmental issues are frequently
covered in the mass media, the subjects might encounter some sort of educative
material. Yet, since the sample is random, the possibility of such a threat affecting

each group differently is low.

6.5.2. External Validity of the Study

In the present study, 95 7 grade students from one school were involved. This can
be a potential threat to external validity. The findings can be generalized to the

school settings that have the same conditions with the one in the study.

6.5.3. Limitations

The sample of the study, being 95 7 grade students in Nigde Atatiirk Elementary
School, is a small sample. Only one grade level from one school attended the
study. This limits the generalization of the study. The results of the study for other
grade levels and especially for other schools from different regions should be

checked for generalizability.

The teacher knew about PBL, yet had never implemented a PBL based lesson. He
was educated by the researcher on how to implement PBL. The results of the study
might have been affected by the different experience levels of the teacher on
traditional and PBL methods, in the favor of traditional group. On the other hand,

implementing the lessons with a teacher who has well experience in PBL would be
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a limitation factor for the generalization and applicability of the study, in Turkey

standards.

The implementation time interval was 4 weeks which may not be enough for
children to get used to a new method. This might have affected the success of

children in the favor of traditional group students.

The experimental group students’ presentations of their work were not recorded in
this study due to permission problems. Therefore, the written solutions of the
students were examined. Recorded presentations would have been used for a

qualitative analysis of the classroom culture created by the PBL activities.

6.6. Recommendations for Further Research

1. The same study can be repeated with a larger sample from different grade
levels to assess the effectiveness of PBL with local problems in different

grade levels.

2. The same study can be repeated with a larger sample from different schools
and regions. Including schools from different regions in the study, with
including different problems from each region might increase the

generalizability of the study.

3. The same study can be repeated with a longer implementation time interval
between pretest and posttest to eliminate the risk of effect that the students

can not become accustomed to the new method.

4. The students can be video taped while they are working and presenting
their ideas, to examine the communication and development of ideas in the

groups.

5. PBL (with a local problem) can be compared to other teaching methods.
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APPENDICES

Appendix A.Worksheet: Ramsar Sozlesmesi ve Sulak Alanlar

RAMSAR SOZLESMESI VE SULAK ALANLAR

Ramsar Sozlesmesi Nedir?

1971 yilinda bircok iilke tarafindan Iran’da imzalanan Ramsar
Sozlesmesi, tiim sulak alanlarin korunmasina birincil 6ncelik
saglanmasi, sulak alan ekosistemlerindeki biyolojik cesitliligin
surdiiriilmesi  yoniinde gerekli Onlemlerin alinmasi1  yOniinde
imzalanmig Onemli bir sozlesmedir. Ramsar Sozlesmesi'ne Tiirkiye
1993 yilinda imza atti. Tiirkiye'de 19'u 6nemli olmak iizere 250'yi

askin sulak alan sozlesme kapsamina alindi.
Ramsar Sozlesmesi neleri gerektirir?
¢ Insan ve cevresinin karsilikli bagimliliklarmi tanimak;

e Sulak alanlarin temel ekolojik fonksiyonlarinin, su rejimlerini

diizenlemek ve karakteristik bitki ve hayvan topluluklarinin,
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ozellikle su kuslarinin  yasama ortamlarin1  desteklemek
oldugunu g6z Oniine almak;

e Sulak alanlarin ekonomik, kiiltiirel ve bilimsel olarak biiyiik bir
kaynak teskil ettigine ve kaybedilmeleri halinde bir daha geri
getirilemeyecegine inanmak;

e Sulak alanlarin giderek artan sekilde kaybina sebep olacak
hareketleri simdi ve gelecekte durdurmay: istemek;

¢ Su kuslarinin mevsimsel gocleri sirasinda sinirlar asabildigini ve
bu ylizden uluslararasi bir kaynak oldugunu tanimak;

e Sulak alanlarin ve onlara bagh bitki ve hayvan topluluklarinin
korunmasinin, ileri goriislii ulusal politikalarla, koordineli
uluslararasi faaliyetlerin birlestirilmesi yoluyla saglanacagindan

emin olarak hareket etmek.

Sulak Alan nedir? Neden 6nemlidir?

Su kaynaklarimizin basinda sulak alanlar gelir. Batakliklar, turbaliklar,
tagkin diizliikler, nehirler, goller, tuzlalar, mangrovlar, deniz cayir
yataklari,mercanlar, gelgit aninda alti metreden derin olmayan deniz
kiyis1 alanlart gibi kiyr sulak alanlari, atik su antim golciikleri ve
rezervuarlar gibi insan yapimi sulak alanlar da sulak alan tanimina
dahildir.

Sulak alanlar biyolojik cesitlilik agisindan énemli olmalarinin yaninda,
icme suyu saglama, tagskin kontrolii, yeralti sularmin beslenmesi,
sediman ve besin depolama; iklim degisikliginin kontrolii; balik¢ilik,
tarim, ve turizm olanaklar1 saglar.

Sulak alanlar, dogal servetimizin bir parcasidir.
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Tiirkiye’deki Sulak Alanlarim Durumu

Tath su ekosistemleri, yeryliziindeki toplam su varliginin %1’inden
azin1 kaplamasina karsin, diinyadaki tiim canli tiirlerinin %40’ 1n1
barindirir. Sulak alanlarimiz;

* Yeni tarim, yerlesim ve eglence alanlari agmak i¢in kurutulmakta ya
da zarar gormekte,

* Gereginden fazla yapilan tarimsal sulamalar ya da sulak alanlari
dikkate almadan tasarlanan su yonetim projeleri sebebiyle kurumakta,

* Evsel ve endiistriyel atiklarla kirletilmekte ve doldurulmakta,

e Ureme donemlerinde ve yasaklanmus usullerle yapilan avcilik ve
balikc¢ilik nedeniyle bozulmaktadir.

Tiirkiye de son 40 yil icerisinde yaklasik 1.300 bin hektar sulak alan;
kurutma, doldurma ve su sistemlerine miidahaleler nedeniyle ekolojik
ve ekonomik 6zelligini yitirmistir. Tiirkiye’deki toplam sulak alanlarin
2,5 milyon hektar oldugu diisiiniildiigiinde, son 40 yilda sulak

alanlarimizin yarisin1 kaybettigimizi sOyleyebiliriz.

Tuz goli, Beysehir golii, Meke golii, Sultansazligi ve Manyas golii,

Tiirkiye’deki 6nemli sulak alanlardandir.

Bu brosiirdeki bilgiler Tiirkiye Dogal Hayati Koruma Vakfi Tiirkiye Sulak Alan
Raporu (2006)’dan alinmistir.
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Appendix B. Questionnairre:

Sevgili Ogrenciler,

Bu anket sizin ¢evre sorunlar ile ilgili diisiince ve davranig bigcimlerinizi 6l¢gmek

amaci ile hazirlanmistir. Bu sorulara vereceginiz yanitlar, arastirma amaciyla

kullanilacak ve gizli tutulacaktir.

Yardimlariniz icin tesekkiir ederiz.

Selcen Iseri

1. Boliim: Kisisel Bilgiler

1. Cinsiyetiniz: 4 Kiz O Erkek

2. Dogum tarihiniz (yil):

3. Simifimz ve subeniz:

4. Not ortalamaniz :

5. Annenizin egitim durumu: Qilkokul ~ QOrtaokul
QUniversite ~ QYiiksek Lisans ~ ODoktora
6. Babamizin egitim durumu: Qilkokul ~ QOrtaokul
QOUniversite  QOYiiksek Lisans ~ QDoktora

7. Daha once cevre ile ilgili bir calismaya katildiniz nm?
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Asagida cevre sorunlarina yonelik diisiinceler goreceksiniz. Belirtilen ifadelere ne

derecede katildigimiz1 ya da katilmadigimizi ilgili secenegi isaretleyerek belirtiniz.

1= Kesinlikle Katilmiyorum, 2= Katilmiyorum, 3= Kararsizim, 4= Katiliyorum,

5=Kesinlikle Katiliyorum, 6 = Bilmiyorum

2. Boliim: Anket

E £
» E 5 E E o E E
2z = = S| s 2 35 ¢
(9] < < < < L < =
M M N N N M M m
1. Diinyada ¢evre kirliligi tehlikeli
i 5ildi 1a 20 4Q 50
diizeyde degildir. 10 60

2. Cevre sorunlarinin ¢oziilmesi, yasama
aligkanliklarimizda ©nemli degisiklikler
a 20 33 440 540 60
yapmamizi gerektirir.

3. Insanoglu yasamini siirdiirebilmek icin

doga ile uyum icinde yasamak
& y ¢ yas 1 20 30 40 50 604

zorundadir.

4. Cevre kirliligi gecici bir problemdir.
1a 20 30 4Qa 50 604

5. Cevre Kkirliligini onlemek devletin

30 60

sorumlulugudur. 1 20 40 50O

6. Ulkelerin kendi dogal kaynaklarini

istedikleri gibi kullanmalarina Birlesmis
i@ 20 39 40 so od

Milletler dahil, hi¢cbir kurum ya da kurulus

karigsmamalidir.

7. Insanlar adaptasyona yatkindir, bu

nedenle kirlenmis bir ¢evrede yasamalar

1a 20 33 44a 50 6Q
problem olmaz.
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8. Cevre Kkirliliginin 6nlenmesinde
bireysel sorumluluk ¢ok dnemlidir.

9. Cevrenin korunmasi ekonomik
biiytimeden daha 6nemlidir.

10. Ormanlarin azalmasi ve bitkilerin yok
edilmesi sadece agaclar1 degil, orada
yasayan hayvanlar1 ve tiim cevreyi yok
etmektir.

11. Yasam tarzimizda degisiklik yapmay1
dogal kaynaklarin yok olmamasi igin
kabul edebiliriz.

12. Cevre sorunlar1 her zaman vardir ve
coziilmektedir, bu nedenle gelecekle ilgili
kaygt duymaya gerek yoktur.

13. Diinya’nin  canli  yasamini
desteklemekle ilgili dogal yetenegini
asmak {izereyiz.

14. Toplum, doga korumaci davranislar
desteklemelidir.

15. Bilim ve teknoloji, herhangi bir ¢cevre
sorununu  kontrol  edebilecek  hizla
gelismektedir.

16.  Erozyon ve c¢ollesme bir cevre
sorunudur.

17. Cevre kirlenmesinde yasam tarzina
bagli olarak az ya da c¢ok herkesin
sorumlulugu vardir.

18. Bilim ve teknoloji, ¢evre ile ilgili
problemleri belirler ve ¢ozer; bu yiizden
bu konularin gelecekte Onemi

kalmayacaktir.
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19. Insanlik cevreyi somiirmektedir.

20. Yasadigim ildeki ¢evre sorunlar yerel
yonetimin sorumlulugundadir.
21. Herhangi bir aktiviteyi
degerlendirirken, herseyden dnce cevreye
etkisini gdz Oniinde bulundurmaliyiz.

22. Dinozorlar dogal nedenler yiiziinden

yok oldu ama, deniz kaplumbagalarinin

sayilarinin azalmasinin nedeni insanlardir.

23. Cevreci gruplarin koruma
calismalarina katilmay1 gerekli
buluyorum.

24. Oniimiizdeki birka¢ yil i¢inde cevre
sorunlar1 sona erecektir.

25. Ulkemizde nesli tiikenmekte olan
bir¢ok bitki ve hayvan tiirii
bulunmaktadir.

26. Cevre sorunlarinin biiyiik bir boliimii
halkin cevre konusunda yeterli bilince
sahip olmamasindan kaynaklanmaktadir.
27. Tiirkiye’nin ~ endiistrilesmeye
gereksinimi vardir, bu durumda
endiistrilesmenin neden oldugu cevre
kirliligi goz ard1 edilebilir.

28. Denizler insan etkisi olmasa da i¢inde
yuzillemeyecek  kadar  kirli  hale
gelebilirdi.

29. Yasadigim ildeki ¢evre sorunlarinin
coziimiine  katkida  bulunabilecegimi

diistiniiyorum.
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30. Avcilik yasaklanmasi gereken bir
1O 20 3 40 50 ¢
ugrastir.

31. Tirlerin yok olmasinin en Onemli
nedenlerinden biri yasam alanlarinin yok 13 20 - 40 50

60
edilmesidir.
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Appendix C. Sheets:

C. 1. Letters used in PBL1 and PBL2 groups

C. 1. 1. Letter for PBL1 group:

Sayin Cevre Koruma Konseyi tiyeleri,

Ekteki belgeler Balikesir’de bulunan Manyas G6lii” niin 6nemini ve golde ciddi bir
kirlenme oldugunu agik¢a ortaya koymaktadir. Bu kirlenmenin 6nlenebilmesi ve
goliin eski haline kavusmasi icin arastirma ve Onerilerinize ihtiya¢ duymaktayiz.
Manyas Goli’niin ekolojik durumu ve goldeki kirlenmenin 6nlenmesi i¢in neler
yapilmasi gerektigi konusundaki diisiincelerinizi igeren raporunuzu Sayin Can
Asir’a teslim etmenizi rica ederiz.

Saygilarimizla.

Kus zenginligi M.O 500°lii yillara dayandigi bilinen,
Ramsar’in uluslararas1 Onem tasityan sulak alanlar
listesinde bulunan Manyas Kus Cenneti, diinyada
kuslarin go¢ yollar iizerinde konaklama ve beslenme
alan1 olarak Onemli bir konumda bulunuyor. Halen
Avrupa’da nesli tilkenmis sekiz tiir ile birlikte yaklasik
266 kus tiirline ev sahipligi yapan Kus Cenneti’nde, 66
tiir kus da kuluckaya yatiyor. Kus Cenneti’nde barinan
tirler arasinda, karabatak, gri balik¢il, kasikci, su
tavugu, tepeli pelikan, beyaz balikcil, gece balikeili,
celtik¢i, su biilbiilii ve liveylim 6nde geliyor. Manyas
Kus Cenneti, kuslar tarafindan emniyet, barinma, gida
ve iklim sartlarinin elverisli olmasi nedeniyle tercih

ediliyor.




Manyas Kus Cenneti ¢cole dondii (3 Nisan 2007)

Kiiresel 1sinmaya bir kamit da Manyas Kus
Cenneti'nden geldi. Manyas'ta sular ilk defa kuslarin
go¢c etmeye basladigt mart ayinda cekildi. Gogten
gelen binlerce pelikan toprak alanda kuluckaya yatmak
zorunda kaldi. En az iki metre su yiiksekliginin
bulunmasi gereken tepeli pelikanlarin yuvalarimin
bulundugu bolgede hi¢ su kalmazken karabatak kuglart
da, gecen yil su icinde olan ve i¢inde yuvalarinin
bulundugu sogiit agaclarimin karada olmasi nedeniyle
heniiz kuluckaya yatmadi. Kus Cenneti Muhtar
Mehmet Ekin, goldeki seviyenin gecen yilin temmuz
ve agustos ayindaki diizeyde bile olmadigini belirterek
"Maalesef kiiresel 1sitnma bu yil Tiirkiye'yi de etkiledi"

dedi.
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Avrupa Konseyi tarafindan tabiatin en 1yi korundugu
yerlere verilen "A smfi" Avrupa diplomas: ile
ddiillendirildi uzun yillar boyunca. Ama Bandirma'da
birbiri ardina kurulan fabrikalar, sadece Bandirma
Korfezi'ni degil, Manyas Kus Cenneti'ni de mahvetti.
Korfezde yasayan balik tabiati yok oldukga, agaclar
kurumaya baslayinca, go¢ eden kuslar vazgectiler
Manyas'a gelmekten. Birka¢ kus siiriisiiniin disinda
ugrayan kalmadi. (2004)

Balikesir’deki Manyas Kus Cenneti sakinleri, yagissiz
gecen kisin magduru oldu.

Su seviyesi diisen kus cennetinde, bircok kus tiirii
kulugkalama siirecinde sorun yasiyor. Onceki yillarda
su icindeki agaclara ve sazliklara yuva yapan
kuslardan bazilar1 bu kez toprak iistiinde kuluckaya
yatti.

Yetersiz yagis nedeniyle Manyas Goélii’nde su seviyesi
bir bucuk metreye yakin diisti. Bu da kiyilarda su
cekilmesi demek. Su c¢ekilmesinden en ¢ok etkilenen
de kus cenneti sakinleri oldu.

Manyas Kus Cenneti, her mart aymnda uzun
yolculuklarindan donen go¢men kuslara kuluckaya
yatmalari i¢in en uygun ortami sunuyordu. Kuslar, su
icindeki aga¢c ve sazliklarda rahatlikla kuluckaya
yattyordu. Ancak durum bu y1l farkl.

Yagissiz gecen kis gocmen kuslart hayal kirikligina
ugratt1. Kus cennetinde alisilan ortam yoktu. Normalde
su icindeki cardaklara yuva yapan go¢ pelikanlar1 bu
kez toprak alanlarda kuluckaya yatti.

Karabatak kuslar1 da gecen yil yuva yaptiklan sogiit
agaclarinin artik su i¢inde olmamasi nedeniyle hala
kuluckaya yatamadi. Gri balik¢il ve kasik¢r kuslarinin
yuva yapacaklart agaclar da karada kaldi.
Kus cennetinin bu durumu yeni yavrular i¢in tehlike
yaratiyor. Yirtict hayvanlar su i¢inde olmadigr igin
kuslar1 6ldiirebiliyor.
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Manyas Kus Golii’'nde Sigirci Deresi ile kuzeyden,
yani Bandirma tarafindan gelen kirlilik baskis1 devam
ediyor. Kuslarin 6nemli barinma, kislama ve ilireme
alan1 olan bu deltada, gecmiste DSI’nin géliin giiney
boliime etki eden baraj calismasi sonucu su seviyesi
yiikselmisti ve Avrupa Konseyi tarafindan 1yi korunan
milli parklara verilen “A smifi diplomanin geri
alinmast s6z konusu olmustu. Bu siirecte, goliin
kuzeyindeki sogiitlik kurumus, yeniden dikilen
sogiitler yeni yeni biiylimeye baslamistir. Manyas
Goli, alana yapilan su miidahalelerinin geri dontilmesi
cok zor, pahali ya da imkansiz sorunlara yol
acabildigini gosteriyor.

Dogal dengeyi korumak icin gollere su pompalanacak
Tiirkiye'de sulak alan ve goletlerin kiiresel 1sinmaya da
bagl olarak yavas yavas kurumasi Devlet Su Isleri
Genel Miidiirliigii'nii (DSI) harekete gecirdi. Su
seviyesi azalan goller ve kuruyan sulak alanlarda
dogal denge disaridan su pompalanarak korunacak.
Kiiresel 1sinma ve mevcut kaynaklarin verimli
kullanilmamas1 nedeniyle sulak alanlarin kurumaya
baslayarak gollerde su seviyesinin azalmasi, DSI' yi
yeni projeler gelistirmeye zorluyor. S6z konusu
alanlarda dogal dengenin korunmasimm isteyen DSI,
hazirladig1 projeleri tek tek hayata geciriyor.
Balikesir'de halen ingaati siiren Manyas Barajimin
tamamlanmasinin  ardindan  Manyas  Golii'ndeki
ekolojik dengenin korunmasi igin su takviyesi
yapilacak. DSI' den yapilan aciklamada, suya muhtac
diger sulak alanlar i¢in de 2007'de c¢esitli projeler
hazirlanacagi ifade edildi.
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C.1.2. Letter for PBL2 Group:

Sayin Cevre Koruma Konseyi tiyeleri,

Ekteki belgeler ilimizde bulunan Akkaya Baraji’ nin énemini ve barajda ciddi bir
kirlenme oldugunu acgik¢a ortaya koymaktadir. Bu kirlenmenin onlenebilmesi ve
barajin eski haline kavusmasi i¢in arastirma ve Onerilerinize ihtiya¢c duymaktayiz.
“Akkaya Baraji’nin ekolojik durumu” ve “barajdaki kirlenmenin 6nlenmesi igin
neler yapilmasi gerektigi” konusundaki diisiincelerinizi iceren raporunuzu Sayin
Can Asir’a teslim etmenizi rica ederiz.

Saygilarimizla.

Uluslar aras1 sulak alan ilan edilen Akkaya Baraj
cevresinde agaclandirma calismast hazirligi icinde
olduklarimi belirten yetkililer, 2 kilometrelik gol
kenarinin kuslarin konaklamalar1 ve yuva yapmalar
icin  agaclandirillacagin1  soyledi.Ayrica, kuslarin
korunmasi ve yasam alanlarinin bozulmamasi icin
baraj c¢evresinin tel Orgiiyle cevrilmesi, bdolgenin
kontrol altinda tutulmasi, kacak avciligin 6nlenmesi ve
baraja gelen kuslarin izlenebilmesi i¢in gozlem
kulelerinin olusturulmasi,ve baraja akan evsel ve
sanayi atiklarinin tamaminin arindirilmasi

calismalarinin yapilandirilmasi kararlar alindi.

84



Balik katliamina miniklerden protesto

Nigde'nin Akkaya Baraj Golii'nde binlerce balik cansiz
halde su yiiziine vurdu. Goldeki balik katliamini 6grenen
Vali Refik Arslan Oztiirk, I Saglik Miidiirliigii'ne talimat

vererek bolgede derhal inceleme yapilmasini istedi.

Bazi atiklarmin birakildign Bor Ilcesi'ndeki Akkaya Baraj
Goli'nde binlerce irili ufakli balik cansiz olarak su
yiiziine ve kiyrya vurdu. Nigde Valiligi balik oliimleriyle

ilgili inceleme baglatt.

Baliklarin yami sira, gol iizerindeki cesitli cinslerdeki
kuslarin da oldigii goriildii. Atiklarin yaydigr kimyasal
maddelerden zehirlenmis olabilecegi ©One siiriilen
baliklarin durumuna dikkat ¢ekmek isteyen Gazi ile
Behzat Ecemis {lkogretim Okulu 6grencileri, gole giderek

Onlem alinmasini istedi.
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AKKAYA BARAJI’NDA SU SEVIYESi DUSTU

Kisa bir siire once “Uluslararas1 Sulak Alan” ilan
edilen ve gd¢men kuslarinin goé¢ yolu iizerinde
bulunan Akkaya Baraji’'ndaki su seviyesinin
diismesi, yetkilileri sevindirdi. Tarimsal sulamada
kullanilan baraj suyunun yiizde 80 oraninda
azalmasi yetkilileri endiselendirse de, Kus Gribi
tehlikesinin Onlenebilmesi i¢in dogal bir tedbir

olarak degerlendiriliyor.

Barajdaki su seviyesinin normallerin altinda
kalmasinin en o6nemli dogal tedbir oldugunu
belirten yetkililer, bu aylarda Tiirkiye’ye Artvin
izerinden girmesi beklenen leylek, pelikan,
flamingo, karabatak, balaban, alaca, 6rdek, Sibirya
kaz1 ve dikkuyruk kuslarinin barajdaki su
seviyesinin  diismesi  nedeniyle  konaklama
imkanlarin1  azaltacagimi  ve olas1 tehlikenin

Nigde’yi pas gececegini diisiindiiklerini kaydetti.
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Nigde WValiligi'nin hazirladigr rapora gore, atik
sularin akitildigit Akkaya Baraji, insan sagligini
tehdit ediyor. Bolgede tifo, kolera, dizanteri hatta
kanser vakalarina rastlanabilecegi, barajdaki
kirliligin, hayvan ve bitki varligin1 da tehlikeye
attig1 acikland.

Nigde Kongresi Cevre ve Orman calisma
grubundaki  komisyon {iiyelerinin  hazirladig
raporda, baraj goletinin, evsel, sanayi ve
endiistriyel atik deposu haline geldigi belirtilen

raporda su goriislere yer verildi:

'Kimyasal madde birikimi, bitki oOrtiisiiyle birlikte
topragin kimyasal yapisim1 degistirmekte, biyolojik
ve kimyasal kirliligi yeralti sularina
bulastirmaktadir. Tehlikenin kaynagi, golete atik
sularmni bosaltan isletme ya da kurumlardir. Onlem
alinmazsa tifo, kolera, dizanteri, hepatit ve kanser
salgin1 baslayabilir. Hayvan ve bitki varligi da
tehlike altinda.'

87




Kuslarkacti

AKKAYA Baraji’na bu yil ilk kez go¢ eden kuslar
bolgeyi terk ediyorlar. Ciinkii baraj sulama ve
buharlagsmayla suyunu ¢ekti. Cayir, ¢cimen ortaya
cikinca kuslarin konakladig: alanlara bicerdoverler,
traktorler girdi. Atiklarin Akkaya’ya
bosaltilmasindan vazgecilmesine ragmen, aritma
tesisi diizenli olarak faaliyet gOstermedigi icin
degisen bir sey olmadi. Su an baraj cevresinde 54
tane flamingo, 4 tane dikkuyruk ve 2 adet kirlangi¢
kaldi. Su kaynagina ek olarak yeni su girdisi
saglanamazsa  Nigde’nin  bir kus cenneti

olamayacak.
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Akkaya Baraji Uluslararast Sulak Alan ilan edildi

Nigde-Bor karayolu iizerinde bulunan ve gé¢cmen
kuslardan flamingo ile endemik kus tiirlerinden
dikkuyruk kuslarinin konaklama yeri olan Akkaya
Baraji, Cevre ve Orman Bakanligi uzmanlarinin
baraj ve cevresinde yaptiklari incelemeler sonrasi
hazirladiklari raporlara gore, Ramsar
Sozlesmesi’'nin 2. kriterine karsilik gelen Endemik
Kus Tiirii ve Popiilasyonu Barindirma maddesi
geregi Uluslararas1 Sulak Alan ilan edildi ve

uluslararas1 anlagsmalar ile koruma altina alind.

Karar iizerine Nigde Vali Yardimcisi Metin
Borazan bagkanliginda toplanan Nigde Belediyesi,
Nigde Universitesi, Il Cevre ve Orman Miidiirliigii,
Il Tarim Miidiirliigii ve Devlet Su Isleri Miidiirliigii
yetkililerden olusan komisyon baraj ve ¢evresinin

korunmasi i¢in alinmasi gereken tedbirleri goriistii.

Toplant1 sonunda Akkaya Baraji’nin korunmasiyla
ilgili  olarak kuslarin  korunmast ve yasam
alanlarinin bozulmamasi i¢in baraj cevresinin tel
orgiiyle cevrilmesi, bolgenin kontrol altinda
tutulmasi, kacak avciligin Onlenmesi ve baraja
gelen kuslarin izlenebilmesi i¢in gézlem kulelerinin
olusturulmasi, baraja akan evsel ve sanayi
atiklarinin tamaminin arindirilmasi ve kuslarin
barinmast  i¢in  agaglandirma  calismalarinin

vapilandirilmasi kararlart alindi.




NIGDE’nin, Bor Ilgesi’'ndeki Akkaya Baraji’nda
son aylarda farkli bir degisim yasaniyor. ilk kez
baraj cevresinde degisik tiir kuslarin gocii var.
Kayseri Sultan Sazlig1 ve Tuz Goli bolgesine giden
kuslar bu kez Akkaya’ya gog ettiler.

Baraj 2003’te, kirlenme sonucu baliklarin
Olmesiyle giindeme gelmisti. Bu kez kuslar bolgede
dokuyu degistirdi. Dik Kuyruk, Flamingo, Deniz
Kirlangici, Angit gibi 100’e yakin kus gog ettigi
baraj cevresinde hi¢cbir 6nlem alinmayinca sapani
ile ava merakli cocuklar, ¢oban kopegini yanina
katip baraj kenarina giden vatandaslar kuslara zarar
vermeye basladi. Kuslarin biraktiklart yumurtalar
tahrip edildi. Acil 6nlem alinip bélgenin korunmasi
gerekiyor. Yoksa yuvalari, yumurtalar tahrip olan
ve bazilar1 da avlanan hayvanlarla 6nemli bir doga
dengesinin 1siklar1 daha sonecek. Kus cenneti
olmaya aday bolge i¢in yetkilileri konuya duyarli

olmaya ¢agirtyorum
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C.2. Problem and Research plan Sheets:
C.2.1. Problem and Research plan Sheet for PBL1 Group:

Problem:
Asagidaki konular1 esas alarak, Manyas Goli’ndeki kirlenme diizeyini ve

Onlenmesi i¢in neler yapilmasi gerektigini nasil belirleyebiliriz?

. Manyas Goli’ndeki kirlenmenin nedenleri
. Manyas Goli’ndeki kirlenmenin sonuglari
. Manyas Goli’ndeki kirlenmenin biyolojik cesitlilige etkisi
. Manyas Goli’ndeki kirlenmenin insan sagligina etkisi
. Yerel yonetim ve halkin sorumluluklart

Bilinenler: Arastirilmasi

gerekenler:

1. 1.

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

10. 10.
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C.2.2. Problem and Research plan Sheet for PBL2 Group:

Problem:
Asagidaki konular1 esas alarak, Akkaya Baraji’'ndaki kirlenme diizeyini ve

Onlenmesi i¢in neler yapilmasi gerektigini nasil belirleyebiliriz?

. Akkaya Barajindaki kirlenmenin nedenleri
. Akkaya Barajindaki kirlenmenin sonuglar

. Akkaya Barajindaki kirlenmenin biyolojik cesitlilige etkisi

. Akkaya Barajindaki kirlenmenin insan sagliina etkisi
. Yerel yonetim ve halkin sorumluluklart

Bilinenler: Arastirilmasi

gerekenler:

1. 1.

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

10. 10.
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C.3. Brainstorming Sheets

C.3.1. Brainstorming Sheet for PBL1 Group

Yerel Yonetim
Biyolojik Insan Ve Ha}km
cesitlilik Saglig Sorumiuluklar
A
Manyas
“— nedenler [* Golii’niin » sonuglar [
gevre sorunlart

A 4
Oneriler

,
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C.3.2. Brainstorming Sheet for PBL2 Group

Yerel Yonetim
Biyolojik Insan ve Halkmn
cesitlilik Saglig Sorumluluklan
%
Akkaya
< nedenler [*® Baraji’mn > sonuglar >
gevre sorunlar

v

Oneriler

v
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Appendix D. Examples of Sheets

D.1. Examples of Problem and Research Plan Sheets for PBL1 Group

Problem:
Asapidaki konular: esas alarak, Manyas Goli'ndeki kirlenme diizeyini ve dnlenmesi i¢in neler
yapiimast gerektigini nasil belirleyebiliriz?

Manyas Goli'ndeki kirlenmenin nedenleri

Manyas Goli'ndeki kirlenmenin sonuc;larl

Manyas Goli’'ndeki kirlenmenin biyolojik gesitlilige etkisi
Manyas Goli’ndeki kirlenmenin insan saghifia etkisi
Yerel yonetim ve halkin sorumluluklari -

Neler yapiimas: gerektigi

\

Bilinenler: Arastinlmas: gerekenler:

[ Torsat ormms wa 60 a1 & | 1Ry cenrehite borkes yetder =y

ekl eleket \\ 3.
2 haglenn gplree sl AR ol 2R arndcime Ve femi™
[AOS, L) e
3. e o of'\emﬁ\&“@l VU\QK‘(\ cok. 3%“‘& K4} Az, {"”E W }“"f’kuu ’ UWJ{
e B8, ‘p:mywe:»‘ @ g, 0 R (éﬁ\*lﬁ
Lu“{'!\\lmﬂ*

4. /st .aum CJ.OLO)/I Fostalikinee | 4 Potkldenin Yo rmaahonmzsy netketde

nolk *~ "mote  nlen AR /mj Hamn m,faf“mw forven Dﬂ@ﬂwﬁf N
5}0,12%:1«« oLaﬁL(.}rmda j)SL et 5.7l alenketinde \co»\f\\w\'@(\f\\‘} P

orolordd Airolbeoamaligr?, (AN lop\gmn\\ NI - z'*k«ﬂ\m\\m\%
6. Temin v ”i“""vlt‘-efffm"" brotorda | ORI \@«mv’? lhdie e \\c‘ske‘ug\er o
;;aj.m'ﬁ« rafian P Ao\m 5@4\ Pr‘is ’*ﬁﬂ(‘ﬁr S

8 8.

9, 9

10. 10.

11 11

12. 12.

13. 13.

14. 14.
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Problem:
Asapidaki konulari esas alarak, Manyas GO0 ndeki kirlenme diizevini ve Snlenmesi igin neler

yapilmast gerektigini nasil belirl eyebiliriz?

e Manyas Goli'ndeki kirlenmenin nedenleri

o Manyas Golii’ndeki kirlenmenin sonuglart

o Manyas Golii'ndeki kirlenmenin biyolojik gesitlilige e: tkisi
o Manyas Goli'ndeki kirlenmenin insan sagligina etkisi

o Yerel yonetim ve halkin sorumlulukian

e Neler yapiimas: gerektigi

! Bilinenler: _ Aragtinimas: gerekenler
1
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‘j"%‘%m s&ﬁk@rg«g Q\ms‘
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. e s TR Ra s, m(jcf& DU e’!‘, Qg “ o
| 3 ﬂ'fz\.,-\ cw\gﬁmq. we Bu efuedan M‘:Sgc'_\ﬁ‘\x:" JARY ‘X"S
!E““ e Grimart, A&\emns
P Veane) 1haems w8 oresosy Yoy o blrn 4. He\\ﬂjc» sttt Mo adde 'ﬁ-gh
\w['m\ Yo m;‘wm‘,g.‘ o \m‘\hﬁ. werdeeest
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g.z. Examples of Problem and Research Plan Sheets for LPBL 2
roup

Problem:
Asagidaki konulari esas alarak, Akkaya Baraji’ndaki kirlenme diizeyini ve 6nlenmesi igin
neler yapilmas: gerektigini nasil belirleyebiliriz?

Akkaya Barajindaki kirlenmenin nedenleri

Akkaya Barajindaki kirlenmenin sonuglart

Akkaya Barajindaki kirlenmenin biyolojik gesitlilige etkisi
Akkaya Barajindaki kirlenmenin insan saghgina etkisi
Yerel yénetim ve halkin sorumluluklart

Neler yzpilmast gerektigi

e et b A T

® © © © © ©o

Bilinenler: Arastirilmas: gerekenler
1. ?Mc:}& Aoy  solatn 1. Solosey  Ioine koensad
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30 Bl we dider w‘?ﬁ"\&ﬁ%m&eﬁ 3. Yoake oNoOm® sonucy
R - A L Loigolesile ok ola.
4 Bordy ot ve cevresinig ;4- Nosd e hergp  Snerdlerig
e oOuanes q&»\“‘d" q : o naleilmese
2 %‘“ﬂ?%“\ Sv A) > tedeclern QQ-},&*\\;*»&&%v\
o fesehe et wid)
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Problem:

Asagidaki konulars esas alarak, Akkaya Baraji’ndaki kirlenme diizeyini ve dnlenmesi igin
neler yapilmasi gerektigini nasil belirleyebiliriz?

® & o 2 o o

Neler yapilmas: gerektigi

Akkaya Barajindaki kirlenmenin nedenleri

Akkaya Barajindaki kirlenmenin sonuglart

Akkaya Barajindaki kirlenmenin biyolojik cegitlilige etkisi
Akkaya Barajmdaki kirlenmenin insan saghgmna etkisi
Yerel yonetim ve halkin sorumluluklar

Bilinenler:

Arastinilmasi gerekenler:
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D.3. Examples of Brainstorming Sheets for PBL1 Group

Yerel Yonetim

Biyolojik insan ve Hatkin
ceyitlilik Saphige Sorumluluklan
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D.4. Examples of Brainstorming Sheets for LPBL2 Group

Yerel Yonetim

1y . PNIR
Biyolojik i insan ) ve ialkin
cesitlilik I Saglizi Sorumiuluklar:
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