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AN INVESTIGATION ON THE ELEMENTARY TEACHERS’ KNOWLEDGE
ABOUT AIR POLLUTION ISSUES

ILKOGRETIM OGRETMENLERININ HAVA KiRLIiLiGi KONUSUNDAKI
BILGILERI ILE iLGILi BIR ARASTIRMA

Ozgiil YILMAZ-TUZUN", Gaye TEKSOZ TUNCER ™", Murat AYDEMIR ™"

ABSTRACT: The aim of this study was to determine the elementary teachers’ knowledge about air pollution. Ozone
depletion, global warming, acid rain, and renewable energy were also addressed in this study to get holistic picture about air
pollution. A total of 183 teachers from the 91 schools in Ankara participated to the study. The data obtained were analyzed
by means of both quantitative statistical and document analyses techniques. Results revealed that majority of the teachers
have an idea about the basic air pollutants and the air pollution problem it causes, like CO2, CH4, SO2 and NOX, they do not
seem as having an in depth knowledge about the air pollutants and corresponding air pollution problems. Teachers’
knowledge about renewable energy was quite satisfactory. It was argued that geographical nature of Turkey (having sunny
seasons, being a peninsula, and having spring waters) improved teachers’ knowledge about renewable energy sources.

Keywords: environmental education; environmental knowledge; elementary teachers; air pollution; global warming;
ozone depletion

OZET: Bu ¢alismanin amaci ilkdgretim dgretmenlerinin hava kirliligi, ozon tabakasini incelmesi, asit yagmurlari ve
temiz enerji kaynaklar1 hakkinda sahip olduklar1 bilgilerin belirlenmesidir. Hava kirliligi bahsedilen kavramlarla birlikte
incelenerek konu hakkinda genel bir durum ortaya ¢ikarilmak istenmistir. Calismaya Ankara’da 91 okulda g¢alisan 183
o0gretmen katilmistir. Elde edilen veriler nicel istatistik teknikleri ve dokiiman analizi teknigi ile analiz edilmistir. Sonuglara
gore dgretmenlerin %50 sinin kava kirliliginin sebepleri hakkinda yeterli bilgileri olmadig1 ortaya ¢ikmustir. Ogretmenlerin
temel hava kirleticileri, CO2, CH4, SO2 ve NOX, hakkinda bilgileri olmakla beraber bunlarin hava kirliligine nasil neden
olduklarmi bilmemektedirler. Temiz enerji kaynaklar1 hakkindaki bilgileri ise oldukg¢a yeterli bulunmustur, bunun nedeni
olarak Tiirkiye’nin sahip oldugu cografik 6zellikleri (glinesli mevsimlerin olmasi, yarim ada olmasi, yeralti sularinin olmasi)
diigtiniilmistiir.

Anahtar sozciikler: ¢evre egitimi; gevre bilgisi; ilkogretim 6gretmenleri; kiiresel 1sinma; ozon tabakasinda incelme

1. INTRODUCTION

The environmental problems become an area of great concern all over the world. Soil, air,
water, forest, and every part of biosphere, in other words, the earth has affected by the environmental
problems. Global warming, climate change, ozone depletion, habitat degradation, species extinction,
loss of biodiversity, and population growth are some of the environmental problems. These problems
are mainly caused by human activities. (WCED, 1987; UNEP, 1992 as cited in Palmer, 1998).

The urgent need for worldwide environmental education has been declared in Thbilisi
conference (UNESCO, 1977). The attention on environmental education has resulted to incorporate
environmental education in international and national policy and documents. In Turkey, in 1982
environment law was accepted and in 1993 environmental education was included in science
curriculum by the Ministry of National Education (Demiréven, 1999). In 2004, new elementary
science curriculum gave more emphasis to environment concepts. According to curriculum developers
and theorists, the theories and the documents released from all the various meetings and conferences in
the world account for very little without commitment and engagement of classroom teachers, who
make the environmental education a reality (Hart, 2003). Teachers play central role in attaining the
goals of the environmental education. Especially, Tbilisi Intergovernmental Conference (UNESCO,
1977) underline the importance of teachers by maintaining that the future of the environment may
depend up on the ability of the teachers to incorporate and practice of an effective environmental
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education curriculum. Wilke (1985) highlighted this point as “The key to successful environmental
education is the classroom teacher. If teachers do not have the knowledge, skills and commitment to
environmentalize their curriculum, it is unlikely that environmentally literate students will be
produced.” To be able to effectively incorporate environmental dimension in education and achieve
effective environmental education, teachers should have some competencies. These competencies are
defined as mainly adequate knowledge, behaviors, attitudes and skills (Sail, 1999; UNESCO, 1977).

Environmental educators often maintain that primary school education should endeavor to
improve and protect the environment through producing an environmentally informed, committed and
active citizenry, but research show that the implementation of environmental education in primary
schools is problematic and has had limited success (Cutter, 2002; Michail, Stamou, & Stamou, 2007).
The teachers have a crucial role on education and environmental education. However, the knowledge
on teachers’ subject matter is not clear enough. In Turkey and other countries, there have been a few
studies examining teachers’ knowledge on environmental issues and these were generally preservice
teachers and limited studies concentrated on specific environmental problems like ozone depletion,
global worming etc. (Aydemir, 2007; Dove, 1996; Gayford, 2000; Ozdemir ve Cobanoglu, 2008;
Summers, Kruger, Childs & Mant, 2000). For example, Michail et al. (2007) investigated Greek
primary school teachers’ understanding of three current environmental issues (acid rain, the ozone
layer depletion, and the greenhouse effect). One hundred fifty-five practicing primary school teachers
from the urban area of Thessaloniki participated in the study. Researcher stated that Greek teachers
have more environmental knowledge gaps than their colleagues in other countries. The teachers
generally indicated that human activities are the main causes of the ozone layer depletion, greenhouse
effect, and acid rain. The teachers had misconceptions about association of the ozone layer depletion
with greenhouse affect. The location of ozone layer was confused and natural green house effect was
not known by the teachers. They knew harmful effects of acid rain on vegetation and did not know the
name of the gases involved in the ozone layer depletions.

In another study Cutter (2002) conducted a mixed qualitative and quantitative research
approaches to investigate Australian elementary teachers’ knowledge about environmental concepts.
An ethnographic approach was conducted to document the ‘knowledge and beliefs systems’ of 26
primary school teachers. Results revealed that the teachers displayed little or simple understanding of
environmental education. Some of the teachers had confusion about green house affect and ozone
layer depletion and they had misconception on these issues. With the green house effect t and ozone
layer depletion, the teachers had concerns about pollution and biodiversity. Similarly, Summers et al.
(2000) explored the understanding of a non-random sample of 12 English practicing primary school
teachers in four areas: biodiversity, the carbon cycle, ozone and global warming. Common
misconceptions of the teachers were found as that, the ‘holes’ were caused by global warming and
ozone-destroying chemicals come from car exhausts. Related to global warming, almost all of the
teachers were aware of the global warming and the possible climatic consequences of the problem.
Most of the teachers knew the mechanism by which a real greenhouse ‘traps’ the sun’s energy, but few
of them were fully aware of how the Earth’s atmosphere mimics this process. The complete awareness
of the uncertainty about causes of global warming and of the precautionary principle was shown by a
few teachers but most of the teachers only partially understood the phenomenon. Teachers had little
knowledge of man’s enhancement of the natural greenhouse effect (or indeed the existence of a natural
effect), or awareness of the Earth as a system which both receives and radiates the Sun’s energy.
Moreover, Mansaray, Ajiboye, and Audu (1998) studied on 360 secondary school teachers from 29
schools in Nigerian. Results showed that teachers generally had a low level of environmental
knowledge. Science and social science teachers found to be more knowledgeable than the art teachers,
science and social science teacher knowledge did not significantly different from each other. Around
two third of the teachers claimed that hey have never heard of environmental education. Researchers
underline that teachers, although sciences and social sciences relatively related to environmental
education concepts, may not be cognitively well equipped to teach environmental education within the
current revision in the school curriculum.
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As a result, one can inferred by the above mentioned studies that, there are several points
lacking about elementary school teachers’ knowledge on environmental issues. The results of this
research better inform the policy makers, curriculum developers, and school principals about of such
research are promising to improve environmental education in these countries. Similarly the current
study is also promising to improve the quality of the environmental education in Turkey, by pointing
out the current status about the teacher’s knowledge on environmental issues. Thus, in this study
researchers aimed to investigate the elementary teachers’ knowledge about air pollution issues with a
special emphasis on ozone depletion, global warming, acid rain, and renewable energy issues.

2. METHOD

2.1 Sample

Among 221 schools in total in Cankaya and Yenimahalle districts of Ankara (Turkey), teachers
from 91 schools were participated to this research, which constituted 43% of the main clustered
schools. The ratio of these schools in Cankaya district was 55 out of 129 schools and that for
Yenimahalle was 36 out of 83 schools. Public schools (85%) constituted a great part of the all schools
in both districts. A total of 183 teachers teaching in 4th to 8th grades participated to the study. Of these
teachers 75 of them were science teachers in 6th through 8th grades and 108 of them were teachers in
4th and 5th grades.

2.2 Instrument

To investigate teachers’ knowledge about environmental concepts covered in 4th- to-8th grades
Turkish curriculum, an Environmental Knowledge Test (EKT) was developed by researchers
(Aydemir, 2007). While developing the test and establishing its validity, the pursued steps were as
follows: As a first step, literature review was conducted to find related instruments that were used to
investigate environmental knowledge of teachers (Cutter, 2002; Mansarat, Ajiboye, & Audu, 1998;
Lane, Jennie, Wilke & Richard, 1994; Ko & Lee, 2003; Marco, 1997). These instruments provided an
insight into the questions to be included in EKT. Then the Turkish elementary science curriculum and
science textbooks were analyzed by the researchers. The analyses were based on the following
assumptions: i. The elementary education in Turkey has a centralized character and all of the public
and private elementary schools are conformed to the guidelines set up by the Ministry of National
Education. ii. All the elementary teachers are required to teach the same curricula. iii. Teachers are
aware of the science curricula and science textbooks including the environmental concepts they are
expected to teach in their classrooms.

In the third step, a pool of 55 questions was prepared by considering the results of the analyses
of 4-8th grades science and technology curriculum and textbooks. Furthermore, the questions in
selected tests and scales gathered through literature review and adapted to the study.

In the fourth step, the question pool was examined by two experts who are expert on
environmental education, Turkish elementary school, 4-8th grades science and technology curricula
and textbooks, and elementary teacher education in Turkey. Questions were examined by the experts
with respect to adequacy and appropriateness for elementary teachers. As a result, several
modifications were done according to the recommendations of the experts. Following the
establishment of the content and face validity of Knowledge Test, instrument were prepared for pilot
study in the fifth step. In the sixth step, the instrument was piloted with six teachers: two serving in 4th
and two serving in 5th grades and two science teachers serving 6-8th grades. The teachers were
requested to answer each of the questions in the test. During the pilot study, the researcher took notes
about pitfalls of the items in each part and issues related to administration of the overall instrument
such as timing. Moreover, the teachers were asked to provide their comments and suggestions on
revising unclear or ambiguous questions. Once the pilot study was finished, teachers’ comments were
gathered, and they were carefully examined. Based upon their comments and responses, necessary
changes were done for the final version of instrument in the seventh step. Final version of EKT
included 14 multiple choice, 9 true false, 5 matching, and 11 essay questions. To determine internal
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consistency of the Knowledge Test, Kuder-Richerdson approach was utilized (Fraenkel & Wallen,
2006). The results of KR21 was found as .91 indicating high internal consistency. Among these
questions, one multiple choice, two matching, and one essay questions were examined in this study
because these questions addressed the issues related to air pollution. All of the 4 questions and
purposes of asking these questions were given in Table 1.

Table 1. Test Questions and their Types and Purposes

Type Purpose Test Questions

Multiple To understand teachers’ Which characteristic of the green house gases make them

Choice knowledge about major cause global warming?
characteristic of the a. Being poisonous
greenhouse gases that make b. They are found in the upper layers of the atmosphere
them cause global warming. relative to the other gases.

c. They absorb the sunlight emitted from the Earth surface
They react with other gases.

Matching 1 | To get in depth understanding | “You are given several elements/compounds and air
about teachers knowledge pollution issues. Please write the appropriate word next to
about air pollutants. each element/compound by using below information.

Effective in the formation of Acid Rain (AR)
Effective in the formation of Global Warming
(GW)

Effective in the destruction of Ozone Layer (OL)
No effect (NE)

Carbon Sulphur dioxide

Nitrogen Nitrogen Dioxide
Hydrogen Carbon Dioxide

Ozone Chloro Floro Carbon
Helium Spray and Deodorant
Water Refrigerator and Air
Vapor Conditioner Gases
Methane

Matching 2 | To understand teachers’ “You are given several energy sources.
knowledge about the ways for | Please put “A” to the ones that you think is a renewable
sustainable use of the natural energy source.
sources. Bor Biodiesel

Petroleum Geothermal

Coal Natural Gas

Wind Sunlight

Rivers Wave

Biogas Radioactive Elements
Hydrogen

Essay To investigate teachers’ Which human activities contributed to air pollution? Please
general knowledge about explain in terms of role individual, role of community, and
sources of air pollution role of industry.

For all questions a rubric was prepared according to the knowledge included in 4-8th grades
science and technology course textbooks, as requiring no judgment on the part of the scorer (Fraenkel
& Wallen, 2006). The rubric was reviewed by three experts to determine the criteria for the true
answers. As a result, grading was realized by three scorers’ expert on science curricula and textbooks
and 90% scoring agreement was reached. According to this rubric each participants had a score on
each question and for the total test questions. These scores were used in calculating reliability value.
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2.3. Data Collection

Every attempt was done to reach all 4th -8th grades science teachers in the invited schools. The
instrument was given to 332 teachers and they were asked to complete and return it back to researcher.
Third author of this study visited all the data collection sites for data collection. In some schools
teachers used their free time in schools to complete the answers. For these schools the researcher
waited at schools and took the administered instruments. In some schools teachers took the instrument
at home. The researcher made second or sometimes third visit to these schools to get the filled
instruments. The return rate was fairly high (55%). Total 183 teachers were completed the instruments
and they were considered as the sample of the study.

2.4. Data Analyses

Multiple choice question and matching questions were analyzed by taking percentages of the
participants’ responses. Document analysis strategy was used for open ended questions. For this
purpose each participants’ responses to particular question was coded. Codes that are related to
specific environmental concept were counted. Then, participants’ understandings and misconceptions
if exist about that content were interpreted by giving the percentages.

2. RESULTS

The results of this study will be presented in three stages as;
1. Detecting elementary teachers’ general knowledge about air pollution sources;

2. Detecting elementary teachers’ nature of knowledge with an emphasis on ozone depletion,
global warming and acid rain.

3. Detecting elementary teachers’ knowledge about renewable energy

Stage 1: An open ended question, “Which human activities contributed to air pollution?” was
asked to teachers in order to investigate their general knowledge about sources of air pollution. The
answers for this question were categorized based on different types of contribution stated by the
participants as, individual, societal, and industrial contribution As far as the results about individual
contribution to air pollution activities is concerned, approximately 24% of the responses of teachers
revealed that exhaust gases are the main cause of the air pollution (Figure 1).

This result can be accepted as not surprising, when it is remembered that the study area is
Ankara and the number of cars in the city has been increasing and traffic is getting more and more
challenging everyday. Use of sprays and deodorants was considered as the second main individual
source of air pollution by the participants. The analyses of 4th to 8th grades’ textbooks revealed that
this issue was included in only in the 4th and 7th grades’ textbooks with very little information.
However, our results indicated that participants’ awareness on this issue was quite high. We believed
that media has an effect in developing teacher’ knowledge on this issue. Use of coal at home for
heating was declared as the third most important individual source of air pollution by the teachers of
this study. Again the reason for this issue appearing as one of the main sources of air pollution is that,
both media and textbooks address this issue with enough detail. Besides coal, the teachers seemed to
have knowledge about importance of improper use of other energy sources. Moreover, as far as the
individual perspective was concerned, cigarette, forest fires, education, and trash are other important
sources of air pollution declared by the teachers.

When the participants were asked about the contribution of community to air pollution, they
stated exhaust gases as the main source. Again, we believe that heavy traffic in Ankara increased the
participants’ awareness toward this issue. Unconscious use of energy especially at homes was also
considered as one of the main sources of air pollution in the societal perspective. Forest fires, on the
other hand, were seen as the third major source of air pollution by the teachers. In addition, awareness
toward environmental pollution, trash, and industrial emissions were also considered as the sources of
the air pollution by the participants of this study (Figure 2).
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Figure 1: Sources of Air Pollution Caused by Figure 2: Sources of Air Pollution Caused by
Individual Activities Societal Activities

From industrial perspective, more then 70% of responses of the teachers revealed that industrial
emissions were the main contributor to air pollution. They also indicated that lack of control
mechanism is an important aspect for air pollution. According to the teachers of this study, emissions
from solid waste disposal areas also cause air pollution (Figure 3).

Role of Industry

9%

21% Qﬂ O Industrial Emissions (70)

0O Disposals (21)
O Lack of Enforcement (9)

70%

Figure 3: Sources of Air Pollution Caused by Industrial Activities

Stage 2: Participants’ answers to open ended question revealed that they have a considerable
knowledge about the reasons of air pollution. However, it was not possible to get an idea about nature
of their knowledge with this question. For example, they stated exhaust gases as the main source for
the air pollution. But it is not possible to infer from this result if participants were talking about carbon
monoxide (CO) or nitrogen oxides (NOx) or another pollutant by stating exhaust gas. Therefore, to get
in depth understanding about this issue the first matching question (Table 1) was asked to the
participants.

The answers were tabulated according to issues in below Table 2. As was represented by the
table, the teachers of this study declared that global warming was caused mainly by carbon dioxide
(CO») (44.3%), methane (CHy4) (28.4 %), chloroflorocarbons (CFCs)(19.7 %) and ozone (10.4 %). But
at the same time, 34.9 % of them declared CO as one of the gases causes global warming, while 18.1
% declared SO, as so. Teachers declared CFCs (31.7%), spray deodorants (61.7%) and air
conditioners and refrigerators (38 %) as the pollutants for the ozone layer depletion problem. The
interesting result at this point is that, although about 32 % of them indicated CFCs as a reason for the
ozone layer depletion, spray deodorants were indicated by 62 %. This may be because teachers are
more familiar with the term rather than the chemical formula. This in tern may be attributed to the
effect of media. Because, ozone layer depletion has always coincided with the use of spray deodorants
in media; especially by the phrase “ozone friendly” in the deodorant advertisements. Moreover,
sulphur and nitrogen compounds were stated as the pollutants for acid rain problem by relatively
higher percentages of the teachers. Here the problem is that, besides sulfur dioxide (SO,) and nitrogen
oxides (NOy), they also stated CO as one of the source for acid rain. As a result we can infer from
Table 2 that, although teachers have an idea about the basic air pollutants and the air pollution
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problem it causes, like CO,, CHy4, SO, and NOx, they do not seem as having an in depth knowledge
about the air pollutants and corresponding air pollution problems. This is obvious when they stated CO
and SO, as gases causing GW or CO, as causing acid rain, etc. That is to say, teachers’ knowledge
about global warming, ozone layer and acid rain can not go beyond just defining the concepts. But
obviously they have lack of understanding about the causes of the GW gases. The information stated
in below quotation clearly present the scientifically accepted explanation for GW gases (Houghton et
al., 2001): “The major greenhouse gases are water vapor carbon dioxide (CO;), methane (CH,4), and
ozone. Molecule for molecule, methane is a more effective greenhouse gas than carbon dioxide, but its
concentration is much smaller so that its total radioactive forcing is only about a fourth of that from
carbon dioxide. Some other naturally occurring gases contribute very small fractions of the greenhouse
effect; one of these, nitrous oxide (N,0O), is increasing in concentration owing to human activity such
as agriculture. The atmospheric concentrations of CO, and CH4 have increased by 31% and 149%
respectively since the beginning of the industrial revolutions in the mid-1700s. These levels are
considerably higher than at any time during the last 650,000 years, the period for which reliable data
has been extracted from ice cores... Use of chlorofluorocarbons (CFCs) in refrigeration systems, and
use of CFCs and halons in fire suppression systems and manufacturing processes are other major
sources of man made greenhouse gases. Moreover, agricultural activities, including the use of
fertilizers lead to higher nitrous oxide concentrations.”

Table 2. Teachers’ Knowledge about Air Pollutants

Air Pollution Issues % of Air Pollution Issues % of
teacher teacher
responses responses
Global warming Ozone Layer Depletion
Carbon dioxide (CO,) * 44.3 Chlorofluorocarbons (CFCs)* 31.7
Carbon monoxide (CO) 34.9 Spray & deodorants* 61.7
Methane (CH,)* 28.4 Air conditioner & refrigerators* 38.0
Nitrogen dioxide (NO,, 20.2 Ozone 10.4
Chlorofluorocarbons (CFCs)* 19.7 Acid Rain
Air conditioner & refrigerators 18 Sulfur compounds — SO,* 44.3
Nitrogen (Ny 10.9 Nitrogen compounds — NOx* 28.4
Ozone* 10.4 Carbon monoxide (CO) 23.0
Carbon (C) 18 Carbon dioxide (CO,) 14.8
Sulfur dioxide (SO,) 18.1 Carbon (C) 11.5
Spray & deodorants 11.5 Nitrogen (Ny) 9.8

* refers to the correct answers.

Misconceptions of the teachers of the current study about global warming and ozone layer were
also obvious by the answers they gave for one of the multiple choice questions of the test (Table 1).
Although 61% of the teachers answered this question correctly, as they absorb the sunlight emitted
from the Earth surface, 15 % of them answered as they are found in the upper layers of the
atmosphere relative to other gases. This is related to a common misconception observed in the
literature. As was declared by Michail, Stamou and Stamou (2007), Cutter (2002) and Summers,
Kruger, and Childs (2000), for example, teachers had confusion about green house affect and ozone
layer depletion and they had misconception on these issues. In general terms, the location of ozone
layer was confused with that of the greenhouse gases and stratospheric ozone with tropospheric ozone.
In other words, the knowledge of teachers of this study is far from distinguishing good and bad ozone.

Stage 3: As a last step teachers’ practical knowledge about solutions for air pollution has been
tested by means of an energy question with matching 2 (Table 1). It was assumed that teachers need to
teach renewable energy sources to allow their students to show appropriate actions to prevent air
pollution. Just having knowledge about causes of the air pollution will not help us prevent air
pollution. We can prevent air pollution if we know the ways for sustainable use of the sources.
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As a result of answers given to this question, we can say that, more than majority of the teachers
knew that wind, sun light, wave, and geothermal are renewable energy sources. Some of the teachers
also indicated that biogas, hydrogen, and biodiesel can be used as the renewable energy sources. None
of the teachers indicated petroleum or coal as renewable energy source.

4. DISCUSSION

Overall 7 to 50 % participants were responded to issues raised in the first question in stage 1.
Similar percentage range was observed for the questions asked in the second stage. In here we
concluded that majority of the participants do not have enough knowledge about sources of air
pollution. Moreover, in stage 2 we observed that, teachers do not have true understanding

Renewable Energy

Biodiesel
Hydrogen
Biogas
Geothermal
Wave

Sun Light
Wind

0 10 20 30 40 50 60 70 80 90
Percentages of the Responses

Renewable Energy Sources

Figure 4. Teachers’ Knowledge about Renewable Energy Sources

about chemicals that cause the air pollution. Follow up multiple choice question revealed that they also
have major misconception about lower and upper level of the ozone layers. Previous research
conducted with Greek, Australian, and English teachers had also revealed that they did not had enough
understanding about air pollutants, green house gases and ozone layer (Cutter, 2002; Michail, Stamou,
& Stamou, 2007; Summers et al., 2000). In this study, while developing the rubric for the answers of
the questions we used the environmental knowledge presented in the textbooks. It was assumed that
teachers should at least know the knowledge given in the students’ textbooks. What we assumed was
true. The teachers’ knowledge was similar to the environmental knowledge presented in the textbooks.
However, we also observed that for some of the environmental concepts the knowledge given in the
textbooks was not enough for teachers to understand the concept appropriately. We do believe that
teachers’ knowledge about environmental concepts should be enhanced while providing those teachers
different opportunities to learn these concepts.

Tremendous increase in the human population makes the role of conservation important for our
planet. Conservationists have concentrated their efforts on technological and biological solutions to
the environmental problems. However, conservationist efforts alone cannot solve the environmental
problems. Public participation on environmental issues is inevitable to attain an efficient solution on
problems. The public participation on environmental activities is closely related to their awareness and
perceptions, which can be understood by their behaviors. In other words sensitivity to environmental
problems is closely related to public awareness and perception of environmental problems. Education
has an important role to increase public sensitivity toward environmental problems (Chawla, 1998).
Interestingly in our study 15% of the elementary school teachers indicated the importance of the
public awareness and education to solve problems related to air pollution. We expected from our
teachers to give high percentage to the importance of EE. Previous studies on EE clearly established
the importance of EE on increasing both students’ and public awareness and attitudes toward
environmental problems. Tanner (1980, p.20) indicated the goal of the environmental education (EE)



382 O. YILMAZ-TUZUN, et. al. | H. U. Egitim Fakiiltesi Dergisi (H. U. Journal of Education), 35 (2008), 374-385

as “the maintenance of a varied, beautiful, and resource rich planet for future generations.” Effective
education can increase the students’ interest in learning about the environment; attitudes take care of
it, and actively involving in conserving it (Chawla, 1998). So, education enables the students to
become responsible citizens in the future concerning environmental issues. Education is also powerful
way to inform current public about the environmental problems. Hungerford and Volk (1980) argued
that public behavior can be changed with the help of informal educational agencies and local and
regional educational resources. Besides informing the students and public, education can also change
their behavior and knowledge. Research carried out last two decades indicated that formal education
has influenced the students’ attitudes positively by increasing their knowledge (Chawla, 1998;
Hungerford & Volk, 1990; Tanner, 1980). Teachers’ awareness toward the importance of EE in
increasing students’ knowledge and behaviors about environmental issues should be increased by
stakeholders and policy makers while providing them to study in EE projects and to attend inservice
training programs.

Participants’ answers to the renewable energy question revealed that teachers are aware of the
available natural resources of Turkey very well. Having sunny weathers, being a peninsula, and having
spring waters, were acknowledged by the teachers as they are renewable sources of energy. We
believe that teachers can use such characteristics of Turkey to improve their students’ attitudes,
behaviors, and concerns toward natural and environmental issues. For this purpose they need to do
outdoor activities with their students. Earlier studies revealed that outdoors experiences increased the
students’ understanding about the environmental problems because the interaction with natural, rural
and other pristine environments shows reality to the students without imagination (Chawla, 1998;
Hungerford & Volk, 1990; Tanner, 1980). Those studies also indicated that the older people state that
childhood experiences in school, attending to natural organizations, and work increased their
awareness about environmental problems. Consequently, learning events related to environment in
actual settings increased both the students’ and publics’ knowledge and changed their attitudes.

As a result of all, we can infer that there are several points lacking about elementary school
teachers’ knowledge on environmental issues. The results of this research may be accepted as a clue
for policy makers, curriculum developers, and school principals to seek for the ways to improve
teachers’ knowledge about environmental issues for growing environmentally literate citizens and for
a sustainable future. Teacher education programs for the candidate teachers, for example, may be
reorganized accordingly for making them environmentally literate and in-service education programs
for the teachers already teaching in the elementary level may be organized to include subjects related
to environmental issues. Moreover, integrating environmental issues into the textbooks, without any
training attempts for teachers is not an efficient way to raise environmentally literate citizens. The key
factors for environmentally literate citizens are teachers; therefore, teacher education programs in
Turkey are also required to include environmental subjects into possible currently offered courses or
include environmental education courses for future teachers.

5. RECOMMENDATIONS FOR THE FUTURE WORK

The content of the current study is comprised of the knowledge of elementary school teachers’
about environmental issues with emphases on the air pollution, global warming and ozone depletion.
As was explained in the former sections, the reason for emphasizing those issues was that there are
several studies pointing out the misconceptions related to them. Moreover, the participants of the
current study are composed of elementary school teachers of 4th-to-8th grades. In Turkish educational
system, on the other hand, 4th and 5th grades are distinguished from those of 6th—~8th graders, as 1st
stage elementary and 2nd stage of elementary respectively. Therefore, the background of teachers may
differ according to this categorization since 2nd stage teachers are educated as for special subjects, like
science, social sciences, mathematics etc. In line with the purpose of the current study, we did not
make a comparison with this distinguished feature of the teachers; instead we made a general
conclusion about the elementary school teachers’ knowledge about environmental issues. Separate
analyses of these teachers would require in depth examination while considering their educational
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background, the concepts that they thought in their grade level, etc. Including these analyses into this
paper would be resulted in a lengthy paper. We strongly suggest determining the level of knowledge
of 1st and 2nd stage elementary school teachers to make further evaluations related to in service
training and/or textbooks, etc.
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Cevre problemleri tiim diinyada ilgi ¢eken 6nemli bir alani olusturmaktadir. Diinyamiz gevre
problemlerinden oldukca fazla etkilenmeye baglamistir. Kiiresel isinma, iklim degisikligi, ozon
tabakasinin incelmesi, dogal alanlarin hizla kaybedilmesi, tiirlerin ve cesitliligin yok olmasi ve
popiilasyon artis1 dnemli ¢evresel problemler olarak kabul edilmektedir. Bu problemler genelde insan
aktiviteleri sonucunda olugmaktadir (United Nation the World Commission on Environment ve
Development (WCED), 1987; United Nations of Environment Program (UN-UNEP), 1992 aktaran
Palmer, 1998). Acil ¢evre egitimine ihtiya¢ oldugu Tbilisi konferansinda agik¢a belirtilmistir (1977).
Cevre egitiminin gerekliliginden dolay1 ¢evre egitimi uluslararasi ve ulusal stratejiler olarak degisik
iilkelerde var olan egitime entegre edilmeye baslanmistir. 1998 yilinda Tiirkiye’de ¢evre kanunlari
kabul edilmis ve 1993 yilinda gevre egitimi fen miifredatina Milli Egitim Bakanlig1 tarafindan entegre
edilmistir (Demirdven, 1999). 2004 yilinda kabul edilen yeni fen ve teknoloji programi g¢evre
kavramlarina daha fazla 6nem vermistir. Tbilisi de farkl: tilkelerin resmi devlet kurumlarinin katildigi
konferanata (UNESCO, 1977) 6gretmenlerin ¢evre egitimindeki Onemine vurgu yapilmistir. Bu
konferansa gore 6gretmenlerin ¢evre konularini miifredata yerlestirme yeteneklerinin ve bu konuda
sahip olacaklar1 pratik bilgi ve deneyimlerinin ¢evre egitiminin etkili bir sekilde verilebilmesinde
o6nemli oldugu vurgulanmistir. Cevresel boyutun miifredata iyi bir sekilde entegre edilebilmesi ve
etkili bir cevre egitimin verilebilmesi i¢in Ogretmenlerin bazi yeterliliklere sahip olmasi
gerekmektedir. Bu yeterlilikler genel olarak yeterli alan bilgisi, davranig, tutum ve yetenekler olarak
belirtilmektedir (Sail, 1999; UNESCO, 1977). Yapilan ¢alismalar ilkogretim 6gretmenlerinin ¢evre
konularina yonelik bilgilerinde eksiklik oldugunu ortaya koymustur. Ogretmenlerin ¢evre konularinda
sahip olduklar1 bilgi eksikligine yonelik caligmalar, egitim politikasini {iretenler, egitim miifredatlarini
gelistirenler ve okul miidiirleri i¢in iyi bir kaynak olmaktadir. Bu kisiler buradan gelen geri doniitler
sayesinde daha etkili ¢aligmalar yapabilmektedir. Bu bakis agisiyla bu c¢alisma Tiirkiye’deki bu tiir
caligmalara destek vermesi agisindan Onem tagimaktadir. Bu calismada arastirmacilar ilkdgretim
Ogretmenlerinin hava kirliligi ile ilgili konularda 6zellikle ozon tabakasinin incelmesi, kiiresel 1sinma,
asit yagmurlart ve yenilenebilir enerji konusunda sahip olduklar1 bilgi diizeyini belirlemeyi
amaglamistir. Bu calismaya Tiirkiye’nin Ankara ilinin iki farkli yerlesim bolgesinde 4, 5. 6. 7. ve 8.
siniflarda derslere giren 183 Ogretmen katilmistir. Her iki yerlesim bolgesinden katilan okullar
arasinda devlet okullar1 en ¢ok katilim orania (85%) sahip olmustur. Ogretmenlerin ¢evre konulart ile
ilgili bilgilerini 6lgebilmek icin Cevre Bilgi Testi arastirmacilar tarafindan gelistirilmistir. Testin
giivenirlik degeri Kuder-Richardson 21 (KR21) yontemi kullanilarak hesaplanmistir (Fraenkel ve
Wallen, 2006). KR21 degeri .91 olarak oldukea yiiksek bir deger bulunmustur. Bu galigma bu testin 4
adet hava kirliligi ile ilgili olan sorular alinarak 6gretmenlerin ozon tabakasinin incelmesi, kiiresel
1sinma, asit yagmurlari ve yenilenebilir enerji konusunda bilgilerinin tespiti yapilmistir. Dort sorudan
bir tanesi ¢coktan se¢meli, iki tanesi eslestirme ve bir tanesi de klasik soru tiiriindedir.

Calismanin sonuglarina gore katilimcilarin ¢ogu hava kirliligini olusturan etmenler hakkinda
yeterli bilgiye sahip degillerdir. Bunun yan sira hava kirliligine neden olan kimyasallar hakkinda da
dogru bilgiler ortaya koyamamuslardir. Calismada ayrica 6gretmenlerin {ist diizey ve alt diizey ozon
tabakasi hakkinda kavram yanilgilarinin oldugu da tespit edilmistir. Bazi arastirmacilarda bizim
bulgularrmiza benzer bulgular ortaya koymuslardir. Ornegin, Yunanistan’da, Avustralya’da ve
Ingiltere’de yapilan calismalarda bu iilkelerdeki 6gretmenlerin hava kirliligi, sera gazlari ve ozon
tabakas1 hakkinda yeterli bilgiye sahip olmadiklar ortaya ¢gikarilmigtir (Cutter, 2002; Michail, Stamou,
ve Stamou, 2007; Summers ve digerleri, 2000). Bu ¢alismanin bir bagka ilging bulgusu da ¢aligmanin
basinda yapilan bir varsayima yoneliktir. Bu calismada ilkogretim 6gretmenlerinin cevre ile ilgili
konularda en azindan ilkdgretim &grencilerine okutulan ders kitaplarinda yer alan g¢evreye yonelik
kavramlar bildigi varsayilmistir. Bu varsayima dayanilarak ¢alismada kullanilan testin cevap anahtari
olusturulurken bu kitaplarda yer alan g¢evre bilgileri kullanilmistir. Calismanin bulgulari analiz
edildiginde bu varsaymmin dogru oldugu tespit edilmistir. Calismaya katilan ilkogretim
Ogretmenlerinin ¢evre konularina yonelik bilgileri ders kitaplarinda verilen bilgilere paralel olarak
bulunmustur. Cevre konularina ydnelik kitaplarda verilen bilgiler 6gretmenlerin bazi konular1 anlaml
Ogrenmesi agisindan yeterli olmamistir. Bu bulguya dayanilarak bu ¢alismanin arastirmacilar iki 6neri



O. YILMAZ-TUZUN, et. al. | H. U. Egitim Fakiiltesi Dergisi (H. U. Journal of Education), 35 (2008), 374-385 385

ortaya koymustur. Bunlardan birincisi Ogretmenlerin derslerinde okuttuklar1 kitaplarda cevre
konularina yonelik bilgilerin daha iyi hale getirilmesinin gerekliligine yoneliktir. Ikincisi ise
ogretmenleri bu konuda daha iyi yetistirebilecek 6gretmen yetistirme programlarinin olusturulmasinin
Onemine yoneliktir.

Egitimciler olarak gelecek kusaklara daha iyi bir ¢evre birakmada cevre egitimin 6nemini
algilamis olmamiz gerekmektedir. Maalesef bu ¢aligmada katilimcilardan sadece % 15 hava kirliligi
ile ilgili problemlerin ¢o6ziilebilmesinde halkin sahip oldugu duyarlilifin ve egitimin Gnemine
deginmistir. Bizim beklentimiz ise bu durumun en yiiksek yiizde ile katilimcilarimiz tarafindan
desteklenmesiydi. Daha 6nceki ¢alismalar cevre egitiminin ¢evre problemlerine yonelik 6grencilerin
ve halkin bilincinin ve tutumunun artirilmasinda énemli oldugunu vurgulamstir.

Son olarak ilkdgretim 6gretmenlerinin yenilenebilir enerji kaynaklari konusunda yeterli
bilgiye sahip olduklari bulunmustur. Tiirkiye’de var olan dogal kaynaklar ve Tiirkiye’nin cografik
yapisinin dgretmenlerinin bilgilerinin gelismesinde etkili oldugu diisiiniilmektedir. Tiirkiye nin giinesli
havalarin yasandig1r bir yer olmasi, yarnm ada olmast ve yeralti su kaynaklarina sahip olmasi
Ogretmenlerin yenilenebilir enerji kaynaklar1 konusunda yeterince bilgiye sahip olmasinda etkili
oldugu varsayilmaktadir. Bu kaynaklarin derslerde de etkili bir sekilde kullanilmasiyla 6gretmenlerin
Ogrencilerinde bu konularda yeterli bilgiye, davranmisa, tutuma ve ilgiye sahip olmalarm
saglamalarinda etkili olabilecegi arastirmacilar tarafindan savunulmaktadir.



