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Abstract

The aim of this study was to determine the changes in the environmental perceptions
of prospective science teachers after various environmental-related subjects and
concepts included in the curriculum were covered, and at the end of a sensitive and
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cognitive acquisition period of three years. In the collection of the data, the Word
Association Test (WAT), which included the key concept of ‘environment’, was
utilized. Tests were applied to the students (55 subjects) twice, one of which was in
the second class year, when they started taking Biology I and II, Biology Laboratory
I and II, Ecology, Geology, etc. (2013) and the other in the second semester of the
fourth class year (2016). It was determined that with the positive contribution of the
courses taken regarding environment and the time spent on education and learning,
the undergraduate students included many new concepts and subjects into
environment concepts of their affective and cognitive status, and they had positive
changes in their conceptual perception. However, it was concluded that this
development was not at the expected level. It was even lower in certain themes and
complex relationships were not fully understood.

Keywords: Environmental Perception, Science education, Word association,
Prospective science teachers

'This study was presented as oral paper at the 7th International Conference on New Horizons
in Education (INTE-2016).

Introduction

Disruption of natural relationships, population increase, increase in living standards
and increase of resource needs, along with the introduction of technologies
developed using resources and people unnecessarily exploiting nature by considering
only their own needs, causes new and difficult to solve environmental problems that
arise daily. These problems can also cause significant changes in people’s perception
of the environment. In this study, such multidimensional problems demonstrated that
environmental education has to be addressed in a widespread manner to become a
permanent topic in modern societies.

It is known that action is being taken regarding the necessity that the environment
and environmental problems must be reconsidered within the context of individuals,
society and nations. Affective acquisitions must be approached from the perspective
of the determinations included in the scientific databases regarding the environment
(UNESCO-UNEP, 1977; Unal & Dimisk1, 1999; Stokes, Edge & West, 2001; Ozata
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Yiicel & Ozkan, 2014c). Environmental problems started to be debated worldwide
at the United Nations Conference on the Human Environment held in Stockholm in
1972. In 1975, the research of the United Nations Educational, Scientific and
Cultural Organization (UNESCO) showed that environmental education was
inadequate on a global scale (Unal & Dimigk1, 1999). In 1977, with the cooperation
of the United Nations Environment Programme (UNEP), UNESCO organized the
International Environmental Education Conference for the purpose of identifying
basic environmental problems, the function of environmental education in
eliminating environmental problems and the international goals required for
improving environmental education. Thus, the first international steps regarding
environmental education were taken (Palmer, 2003). In this conference, it was
determined that the ultimate aim of environmental education is to enable people to
understand the complexities of the environment and the need for nations to adapt
their activities and pursue their development in ways which are harmonious with the
environment (UNESCO-UNEP, 1977, p. 6). Environmental education, which is
regarded as one of the solutions for the prevention of environmental problems, aims
to develop environmental consciousness, a positive attitude towards nature, interest,
sensitivity, awareness and responsibility in individuals (UNESCO-UNEP, 1977). In
order to understand the scientific reasons for environmental problems, first, it is
necessary to understand what is the natural environment and what are the elements,
factors and processes shaping it (Shepardson, Wee, Priddy & Harbor, 2007).
Therefore, correct understanding of the concept of environment should be situated at
the centre of environmental education by taking into account ecological data that can
assist individuals to identify environmental problems correctly, and then work
toward solutions to mitigate those problems. Therefore, it is important for society to
understand environmental responsibilities, and thus, facilitate environmental
education to reach its goals (Ahi, Balci & Alisinaoglu, 2017). It is believed that
perception and interpretation of environmental events by individuals can have a
positive effect on their attitude, consciousness and knowledge (Yardimc1 & Bagci
Kilig, 2010).

According to the Oxford Dictionary perception is “the neurophysiological processes,
including memory, by which an organism becomes aware of and interprets external
stimuli”. Perception, which is influenced by anticipation and past experiences, can
be defined as the process of explaining and interpreting sensory information on the
basis of our knowledge acquired partly in an objective and partly in a subjective way
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(Senemoglu, 2005). This process starts when we are aware of sensory stimuli, and
students can only learn the information which they can perceive. If the incoming
environmental stimuli are correctly perceived and correctly interpreted, the
information obtained becomes valid and accurate. Thus, perception is an important
element in learning (Senemoglu, 2005). Therefore, correct cognitive structuring of
environmental concepts may be considered as a sign of correct environmental
perception, and these concepts can be structured properly in the mind only by
establishing correct environmental perception. In this context, it is important to
determine the environmental perceptions of teachers and prospective teachers, who
are important elements of environmental education, because teachers’ approaches to
the environment and their perception of the environment as a whole can have an
effect on their students’ cognitive understanding and interpretation of this concept
when taught (Ozata Yiicel & Ozkan, 2014a).

Environment is expressed as an integrated order created by living and non-living
things that are constantly interacting with each other (Yavetz, Goldman & Pe’er,
2014). Shepardson et al. (2007) stated that this complex order actually consists of
three basic elements. The first of these are natural systems, which include living and
non-living things, the second are the humane systems consisting of social, cultural
and political elements, and the third are the processes involving non-linear variable
relations with each other (Shepardson et al., 2007). Approaches to the concept of the
environment, which include such different transitions, make it difficult to understand
and define the complex structure of the concept in order to explain it in a simpler
manner (Hmelo-Silver, Marathe & Liu, 2007; Plate, 2010).

In the literature, it is apparent that the environment is generally perceived as an object
or place which living beings inhabit (Barraza, 1999; Demirkaya, 2009; Lougland,
Reid & Petocz, 2002; Shepardson et al., 2007; Yardimc1 & Bagce1 Kilig, 2010; Yavetz
et al., 2014). In these studies, the environment is regarded only as the place which
living beings inhabit or living beings use to supply their vital resources, and in this
kind of environmental perception, plants are highlighted more so than animals. It was
highlighted in the studies of Shepardson et al. (2007), that students between classes
4 and 12 accept natural habitats as the environment, while they do not accept man-
made areas as the environment. In the same study, the majority of the students kept
human beings outside the environment.
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It was determined that the environment is frequently associated with environmental
problems. However, it was pointed out that the approaches of different social levels
have both similarities and differences. Yardimci and Bagc1 Kili¢ (2010) emphasized
that the 8th grade students who participated in the study knew about environmental
problems, were aware of the harm humans caused to the environment and took
various measures to protect the environment. Barraza (1999) stated that participants
associated the environment with pollution, nuclear waste, war, violence, litter, forest
fires, etc., while Ozsoy (2012) stated that participants associated the environment
with problems such as air pollution, water pollution, soil pollution and irregular
urbanization. Studies conducted by Yavetz et al. (2014) and Demirkaya (2009) found
that prospective teachers tended to emphasize humans’ relationship with the social
environment.

From the evaluation of studies in the literature, it was understood that students have
a limited environmental understanding and they cannot regard the environment as an
integrated system consisting of living beings, non-living things and the relationship
between them. Also, findings showed that humans tend to see themselves as placed
at the centre of the environment, that a perspective focusing on humans is dominant
and that there are problems in understanding and interpreting environmental events
and facts.

When evaluated in terms of age groups, it would be expected that as the education
grade increases, environmental perception also increases proportionally; however,
studies in the literature do not support this. In this context, the similarities between
the results and findings of the studies conducted with primary, middle, high school
and undergraduate students are remarkable. As the limitation in environmental
perspective continues while education grade increases, it appears that some
difficulties regarding environmental education could not be eliminated. Although
environmental education at secondary school level in Turkey does not take place as
a separate course, it is apparent that some issues regarding the environment and its
protection are scattered throughout several curricula (Akinoglu & Sari, 2009;
Tanriverdi, 2009; Urey & Aydin, 2014). Environment and many other subjects and
concepts related to it are covered in secondary school, mainly in science classes
(Akmoglu & Sar1, 2009; Ozata Yiicel & Ozkan, 2014b; Tanriverdi, 2009; Urey &
Aydin, 2014). Thus, science teachers have an important role in providing
environmental education. The expertise of teachers will affect the quality of
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environmental education. Therefore, the quality of education can be increased by
improving teachers’ skills in environmental education (Gokdere, 2005; Lang, 2000;
Walker, 1997). It is important for teachers to be effective environmental educators,
to be scientifically correct with their environmental information, as well as affective
in their methodological delivery, and to teach environmental concepts in a consistent
manner (logical and sequential). This conceptual approach is also expected to be
provided by prospective teachers at the college level.

Science teachers who play a great role in environmental education in Turkey do not
take a course under the heading of environmental education. However, during their
education, they take courses which include subjects and concepts directly or
indirectly related to the environment, such as Biology and Biology Laboratory
Applications in the second class year, Ecology, Geology and Special Subjects in
Chemistry in the third class year, Special Subjects in Biology and Biological
Resources of Turkey in the fourth class year. The purpose of this study was to
determine how prospective science teachers’ perception of environment changed
after their education and training based on college courses.

Method

This study was designed as a longitudinal study. The study was carried out in three
stages. In the first stage, the data was collected at the beginning of the second class
year in the Faculty of Education in 2013, when prospective science teachers began
taking courses related to the environment. Then, in the second stage, when they took
routine courses such as Ecology, Geology, and Biological Resources of Turkey, a
planned intervention was not carried out. In the third stage, data was collected again
from the same prospective science teachers, at the end of the fourth class year in
2016, when they had completed these courses successfully. In this way, the change
in prospective science teachers’ perception of environment based on their college
education was evaluated longitudinally.

Study Group

While determining the study group, criterion sampling, a purposeful sampling
method which aims to analyse all situations meeting all predetermined criteria, was
utilized (Patton, 1990).
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The study was conducted in a region where environmental pollution has been intense.
This was the first criterion. The study was conducted in the province of Kocaeli
located in the north-west of Turkey. Kocaeli is an industrial city, where a wide range
of industrial establishments, such as a solid waste disposal facility, oil refinery,
shipyards, chemical, metal, paint and food factories are located and where marine
transportation is conducted. Moreover, it has a large population of migrants who
come from different regions of the country due to the industrialization. All these
factors keep many environmental problems, especially air pollution, soil pollution,
water pollution and irregular urbanization, on the city’s agenda (Demirarslan &
Demirarslan, 2016; Kili¢ & Deniz, 2010; Ministry of Environment and Urbanization,
2014; OECD, 2008; Ozdilek, 2006).

The other criterion was that the concept of the environment and subjects related to
the environment were mostly processed in science courses in Turkey. Thus, the
working group was formed from prospective science teachers (Ozata Yiicel ve Ozkan,
2014b; Akmoglu ve Sar1, 2009; Urey ve Aydin, 2014, Tanriverdi, 2009). The courses
taken during their college education were accepted as the criterion in order to
determine the grade level of the study group. The first application included 63
prospective teachers continuing in the second grade, in which they had recently
started taking courses such as Biology, Ecology, etc. These were expected to
influence their environmental perceptions at a cognitive level. The second
application included 55 prospective teachers of the same group who had taken and
completed these courses successfully and who were in the fourth grade. In the second
application, 55 of the 63 prospective teachers who participated in the first study could
be reached. Eight prospective teachers who could not participate in the second
application were not taken into consideration during the evaluation of the data.

Data Collection Tool and Data Collection

Data were obtained by means of a Word Association Test (WAT), which is an
effective technique that is used to determine cognitive structure and misconception
(Atabek Yigit, Yilmazlar & Cetin, 2016; Ercan, Tasdere & Ercan, 2010), perception
of a particular phenomenon, event or concept (Kurtdede Fidan, 2015; Ozata Yiicel &
Ozkan, 2015). In the word association test, the respondents give one or two-word
responses within a certain time, which they associated with the keyword they are
given. It is considered that the sequential response given by the students to a keyword
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reveals the connection in the cognitive structure between the concepts and shows
semantic connection. The closer two concepts are in the cognitive structure, the faster
they appear in the responses. Indeed, the number, accuracy and diversity of responses
given to a keyword in WAT are considered to be important signs of understanding
and perception of this concept (Bahar & Ozatli, 2003; Bahar, Johnstone & Sutcliffe,
1999; Gunston, 1980; Shevelson, 1974; Tsai & Huang, 2002; Ozata Yiicel &
Ozkan,2015).

In this study, the concept of ‘environment’ was determined as the keyword, and it
was written ten times in a vertical list on a blank sheet of paper. Thus, WAT was
created so as to correspond to a single response per line (Figure 1). As occurred in
many studies in the literature (Bahar, Johnstone & Sutcliffe, 1999; Canbazoglu Bilici,
2016; Nakipoglu, 2008; Ozata Yiicel & Ozkan, 2015; Ozata Yiicel & Ozkan, 2014a),
respondents were given 30 seconds to apply WAT.

In order to determine the relationship between the keyword and the responses of WAT
more clearly, Gunston (1980) developed Shavelson’s technique by requesting a
sentence about the keyword after completion of the word association. Moreover, he
emphasized that the sentence can also be used to evaluate cognitive relations
(Gunston, 1980). Thus, following completion of WAT, the prospective teachers were
asked to write a sentence regarding the environment.

ENVIPONMENnY: oo
Environment: ...
EMOIment: ..o
Environment: ._.._..................
Environment: ........................
ENVIONIIENE oo incd
Environment: ........................
Environment: ........................
Environment: _..._...................
Environment: ...

Figure 1: Word Association Test
Data Analysis

In the analysis of the data, the number, accuracy, diversity of responses and sentences
given to the keyword of environment were used. The responses were subjected to
content analysis. Firstly, a frequency table was created that showed the repeated
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numbers of all the responses given by respondents to the keyword. Then, these
responses were grouped according to their similarity and were examined under four
main themes: ‘natural environment’, ‘artificial environment’, ‘environmental
problems’ and ‘emotions and situations’. The natural environment theme was
divided into sub-themes of ‘living things’, ‘non-living things’ and ‘ecological
concepts’ (Figure 2). Also, sentences were subjected to content analysis and the
forms were analysed under four main themes: ‘environment as social life area’,
‘environment to be protected’, ‘environment as setting’ and ‘environment as system’.
The theme of environment as setting was examined in three sub-themes: ‘place where
people live’, ‘place where living things live” and ‘place where living things and non-
living things are located’ (Figure 3).

Emotions and Environmental
Situations Problems

N S

ENVIRONMENT

PN

Natural Artificial
Environment Environment
Living ' Ecological
things concepts
Non-living
things

Figure 2. Themes created in line with the responses given
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Environment as

S Environment as
social life area

system

N Z

ENVIRONMENT

/ \ place where living things and
non-living things are located

Environment Environment e
to be protected as setting
\
, place where living
things live
Place where
people live

Figure 3. Themes created in line with the sentences formed
Validity and Reliability

Word association is one of the methods applied to determine the relationship between
conceptual perception, conceptual understanding and establishment of relationships
between the concepts (Bahar et al., 1999; Bahar & Ozatli, 2003; Canbazoglu Bilici,
2016; Gunston, 1980; Nakiboglu, 2008; Ozata Yiicel & Ozkan, 2014a; Ozata Yiicel
& Ozkan, 2015; Shavelson, 1974; Tsai & Huang, 2002). Furthermore, WAT was
implemented following the positive opinion of two experts. Thus, content and face
validity was established. In order to ensure the reliability of the WAT, each response
to the keyword was arranged so as to be written on a separate line, and thus, the
impact between the responses was kept at a minimum level (Bahar, Johnstone &
Sutcliffe, 1999). The responses given to the keyword were compared to the sentences
formed and listed, and responses considered to be unrelated or randomized were not
included in the evaluation (Gunston, 1980). Moreover, in establishment of the themes,
separate draft themes were determined by both researchers for both the responses
and the sentences. Then, the percentages of consistency between the two researchers
were calculated as 87.01% for responses and 83.64% for sentences. Having a
consistency percentage of 70% or more (Miles & Huberman, 1994) is considered
acceptable. Accordingly, it is possible to say that the percentage of consistency was
high. Divergent codings were re-evaluated and final themes were formed by reaching
consensus. In addition, a complete list of participant responses was provided as a list
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and examples of formed sentences were given. This method was intended to increase
reliability.

Findings

Upon examination of the theme of natural environment and related sub-themes, it
was found that both the number and the diversity of responses of the prospective
teachers increased (Figure 4). Although there was no great increase in the total
frequency of responses evaluated under the living things sub-theme (f1=137;
f2=140), the number of responses increased from 15 to 22. In the sub-themes of non-
living things and ecological concepts, both the number of responses and the increase
in their total frequencies were found to be higher (Figure 4).

25
— @
m :
£ 20 :
3 N @ Living things (the first application)
2 ; :
g_ 15 ‘_ O Living things (the second application )
"
g W Non-living things (the first application)
Y= : X
g 10 " M Non-living things (the second application )
'g A Ecological concepts (the first application)
3 5 A
4 M Ecological concepts (the second application)
O T T 1
0 50 100 150

Frequency (f)

Figure 4. The change in natural environment theme.

In the sub-theme of living things, the responses ‘human’, ‘animal’, ‘plant’ and ‘live’
were given by more respondents in the second application than in the first. Fewer
prospective teachers gave responses of ‘tree’, ‘greens/grass’, ‘flower’,
‘friend/neighbour’, ‘family’ or ‘society’. Moreover, although few prospective
teachers gave the response, responses such as ‘fungus’, ‘microorganism’ and ‘virus’
were also included in the second application (Table 1).

In the sub-theme of non-living things, the responses ‘air’, ‘earth’ and ‘sun’ were
prominent. Results showed that in both applications, these responses were given by
a large number of prospective teachers. In the second application, ‘atmosphere’,
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‘temperature’, ‘fossil’ and ‘rain’ responses were added to these. However, it was seen

that the number of prospective teachers who gave these responses was very limited

(Table 1).

Table 1. Responses under natural environment theme and their frequencies

Sub-themes
Living things
(N1=15; N2=22)
Responses
Human

Tree

Animal
Green/Grass
Plant

Flower
Friend/Neighbour
Society

Living things
Family

Child

Dog

Bird

Bug

Cat

Fungus
Microorganism
Virus

Seed

Mammal
Caterpillar
Daisy

Leaf

Total

NWWhwNW®
NINDNWEF O AN

1
PRk R NN W N

- |1

Non-living things
(N1=9; N2=21)
Responses

Air

Sky/Blue

Sun

Soil

Sea

Oxygen

Water
Non-living things
Stream
Atmosphere
Temperature
Carbon dioxide
Cloud
Mountain

Rock

Fossil

River

Nitrogen

Ozone

Rain

Spring
Rainbow

137140 Total

[y
[E=Y

PRI NN DNOWSADS

Ecological concepts

(N1=5; N2=18)
f2 Responses
6 |Nature
Forest
World
Ecosystem
Spring
Habitat
Ecology
Biodiversity
Population
Species/member
Niche
Evolution
Producer
Consumer
Community
Biology
System
Cycle

W WwWwnNnhwkA~DN

R Rr R R R RRRR R R RN

2240 Total

1
RPN R R RNNN RO RO

25|61

The second application, which was performed after the respondents had successfully

completed courses such as Biology, Ecology, Geology, etc. which were expected to

influence their environmental perceptions, shows the increase in the diversity of

responses. In the sub-theme of ecological concepts, the diversity of responses was

quite high. While the responses of ‘nature’, ‘forest’, ‘world’, ‘ecosystem’ and ‘spring’

were given in the first application, concepts such as ‘habitat’, ‘species’, “population’,
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‘community’, ‘producer’ and ‘consumer’ were added to these in the second
application (Table 1).

Of the responses given by the prospective teachers to the key concept of the
environment, ten in the first application and 13 in the second application are related
to environmental problems. There was a limited increase in the diversity of responses
in the second application. However, the total frequency increased from 12 to 43
(Figure 5). The largest part in this increase was the ‘pollution’ response. In the first
application, only one prospective teacher gave the pollution response, while in the
second application this number increased to 16. While responses such as ‘factory’,
‘problem’ and ‘erosion’ were not given in the first application, they were given in the
second application by prospective teachers (Table 2).

25
A
Z % &
n .- @
@ e @ Artificial environment (the first aplication)
e | e
g 15 D= @ Artificial environment (the second aplication)
w
g --------- 1 H Environmental problems (the first aplication)
L |
S 10 = MEnvironmental problems (the second aplication)
]
'g A Emotions and situations (the first aplication)
3 5
2 A Emotions and situations (the second aplication)
0 T T T 1
0 20 40 60 80
Frequency (f)

Figure 5. The change in the number and frequency of responses in the themes of
artificial environment, environmental problems, emotions and situations.

In the artificial environment theme, there was a decrease between the two
applications in both the response type (N1=19; N2=15) and the total frequency of
these responses (fl1 =63; f2=33) (Graph 2). Of these, the responses ‘home’,
‘building/apartment’ and ‘car/vehicle’ were prominent in both applications (Table 2).
In the theme of emotions and situations, the number of responses in both applications
(N1=21; N2=23) and their total frequency (f1 =40; 2=48) were close to each other
(Figure 5). In both applications, responses of ‘life’, ‘clean’, ‘protection’ and ‘order’
seemed to be prominent (Table 2).
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From the sentences formed by prospective teachers regarding the key concept of the
environment, one in the first application and five in the second application were

evaluated as unrelated. When the distribution of the other sentences formed

according to the themes were analysed, it was seen that in both applications the most-

used concept was environment to be protected. In the first application, 23 prospective
teachers’ sentences and in the second application, 28 prospective teachers’ sentences
were evaluated under this theme in this study (Table 3).

Table 2. Responses and their frequencies in the themes of artificial environment,

environmental problems, emotions and situations

Artificial Environment Environmental Problems Emotions and Situations
Responses fl f2 |Responses fl  f2 |Responses fl f2
(N1=19; N2=15) (N1=10; N2=13) (N1=21; N2=23)

Home 13 6 |[Traffic 1 |Love (-
Building/ Apartment 8 |5 |Noise/sound 3 |3 |Life 5 9
Neighbourhood/ street/avenue|7 |1 |Petrified structures (1 Friendship 1 |
Outside our home 1 | |Pollution 1 |16 [Safety 1 |-
Garden 2 |- |Cigarette 1 Happiness 1 |-
Park 5 3 |Smoke 1 |- [Clean 9 7
School 3 5 |Litter 1 6 |[Health 1 2
Dormitory 1 |- |Problem - 4 |Protection 3 B3
Car/vehicle 4 |4 Crowded 1 |2 [Safe 1 |
Litter bin 5 Waste treatment plant(1 |- |Decent 1 |-
Workplace 1 |- [Theme 1 |- |Discipline 1 |-
Market 1 |- |Industry 1 | |Order 2 3
Tent 1 |- [|Factory - 4 |Power 1 |-
Barbecue 1 |1 |Erosion - 2 |Relationship 1 |-
Road 3 |1 |Waste - 1 |Book 1 |-
Pond 1 |- |Recycling - 1 |Hobby 1 |-
Dam 1 |- |Petrol - |1 |Entertainment 4 2
Channel 1 |- |Economy - [ [Travel 1 |-
Country/City/ Town 4 |1 |Gas - [1 |Bad habit 1 |-
Concrete - [ Crowded 1 2
Settlement - [ Picnic 2 1
Paper - Boring -1
Farm - Serenity - 2
Sidewalk - Calmness -
Nuclear power plant - Consciousness - 3
Suffering -

- Sharing - 1

Emotion - [

Complexity - [
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Value - 1
Virtual environment |- |1
Picture -1
Wonder of nature -1
Natural life - 2
Crime -1
War - 1
63 (33 12 43 40 |48

In these sentences, respondents often emphasized the negative effects of people on
the environment. They also mentioned the effects of environmental problems on
people and that they were less concerned with their effect on other living things. The
emphasis on the need for protection of the environment was high. However, the
precautions to be taken were rarely mentioned. Prospective teachers presented
gaining consciousness, not littering and keeping the environment clean as a
protection element. Some examples are provided below.

Life will be more beautiful if our environmental consciousness increases.
People need to do their best to protect our environment and nature.

People destroy the environment and nature by destroying vegetation and polluting

seas.
Table 3. Distribution of sentences formed by theme

Theme 2nd grade 4th grade Total
Environment to be protected 23 28 51
Environment as setting 15 12 27
Environment as a social life area 15 3 18
Environment as system 1 7 8
Total 54 50 104

Another theme which was frequently mentioned in the respondents’ sentences was
environment as habitat. In the first application, 14 and in the second, 12 respondents’
sentences were evaluated under this theme (Table 3). We interpreted that respondents
regard environment as a ‘place where people live’, a ‘place where living things live’
and a ‘place where living things and non-living things are located’ (Table 4).

Table 4. Theme of environment as habitat
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Sub-theme 2nd grade | 4th grade | Total
Place where people live 6 3 9
Place where living things live 2 4 6
Place where living things and non-living things are located 7 5 12
Total 15 12 27

As in the following examples, it was seen that the number of respondents indicating
that environment is the place where people live was six in the first application and
three in the second. In addition, the number of respondents perceiving environment
as a place where not only people live, but also living things live, increased from two
to four. From this, it is understood that the human-oriented perspective of
respondents reduced with their education, but it still continued.

The place where people live together. (Place where people live sub-theme)

By knowing his/her environment, a person must know what kind of habitat he/she is
in. (Place where people live sub-theme)

People live together with animals and plants in the environment. (Place where living
things live sub-theme)

Environment is a place where living things such as animals, plants, fungus live.

(Place where living things live sub-theme)

One of the most notable findings was that the number of prospective teachers who
perceived the environment as a social life area was 15 in the first application, while
it decreased to three in the second application. Some example sentences are given
below.

The people in our environment are very friendly.

The environment is everything that characterizes me, it is everything that is friend,
family, book, and nature.

The environment can colour human life and it may be upset from time to time.

The perception of environment as system, examples of which are given below, was
emphasized in the sentence of one prospective teacher in the first application, while
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in the second application this number increased to seven, which gave the impression
that with the education they received, prospective teachers’ perception of the
environment and understanding of social environment weakened and there was a
tendency towards themes from the ecological database (Table 3).

Environment is an ecosystem set up with an order.

Environment is a system consisting of people, animals, houses, trees and mountains.

Discussion, results and recommendations

The complex nature of the concept of the environment, which has as many economic
and political dimensions as biological and that involves the relationships of living
things with each other and with non-living things around them, makes it difficult to
understand. In the literature, it has been shown that the difficulties in perceiving the
environment as a whole, with all its dimensions, has been observed in students at all
levels of education from primary school to high school (Barraza, 1999; Lougland et
al., 2002; Ozsoy, 2012; Shepardson et al., 2007; Yardimc1 & Bagc1 Kilig, 2010).
These complexities were found even in undergraduate students of various fields
(Desjean-Perrotta, Moseley & Cantu, 2008; Moseley, Desjean-Perrotta & Utley,
2010; Ozata Yiicel & Ozkan, 2014a; Yavetz et al., 2014;). We tried to determine the
effect of some courses, such as Ecology, Geology and Biology, in the Science
Teacher Education Program of the Faculty of Education on the change of participants’
understanding of the environment through WAT, in the longitudinally implemented
application conducted with the prospective science teachers.

The number and diversity of responses given to a key concept in WAT are considered
to be an important sign of understanding this concept (Bahar et al., 1999). The results
show that as the number of responses given to a keyword increases and diversifies,
the cognitive structures also develop proportionally. In addition, as correct
apprehension of a fact or situation is considered to be a sign of correct perception
(Senemoglu, 2005), when the responses given by respondents were examined, the
perception of living things, non-living things and ecological concepts in the natural
environment theme became stronger with the passing of time, while the perception
regarding the artificial environment weakened. The study conducted by Shepardson
et al. (2007) with students from 4th grade to 12th grade determined that only natural
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areas were considered as the environment. In the studies included in the literature,
(Ozsoy, 2012; Shepardson et al., 2007; Shepardson, 2005) plants and animals, which
are living elements of the environment, were emphasized by a large number of
respondents. Although fungus and microorganisms were added to these in the second
application, the fact that these responses were given by very few participants shows
that the determination of respondents regarding living elements of the environment
is deficient and their perception regarding living elements of the environment has not
been adequately enriched and altered.

The development regarding non-living things is much more limited. Although
responses such as atmosphere, rain and rock were added to responses such as air, sun,
soil and water in the second application, it is apparent that these responses were given
by very few respondents. In the literature, it was reported that there was an emphasis
on sun, water, mountains and lakes (Barraza, 1999; Ozsoy, 2012). In these studies,
the conceptual understanding and perception regarding non-living things was weaker
than the conceptual understanding and perception regarding living things. This is
supports our findings.

The results indicate that with the increase in the courses taken by respondents in this
study regarding the environment, the respondents’ cognitive structures altered and
thus, they associated the concept of environment with more concepts, added new
concepts to these and there was a change in their cognitive perception in connection
with this increase. For example, in the sub-theme of living things, the number of
lower-level concepts such as tree, flower, dog, bug given in the first application
decreased in the second application, and higher-level concepts such as plant and
animal, which include others, were given more frequently in the responses. Similarly,
the fact that the respondents emphasized ecological concepts, such as nature, forest
and ecosystem, more frequently in the second application, that they included
responses such as habitat, biodiversity, ecology, evolution and system, and that in the
sentences formed, the emphasis towards social environment decreased while the
systematic perception increased, shows that respondents’ cognitive structures were
developed. Another finding which will support this result is that although there was
a limited increase of change in the diversity of responses to ‘environmental
problems’, there was an increase in total frequency. This is because while the number
of responses, such as cigarette, smoke and crowded, decreased, the responses
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involving all of these, such as pollution and problem were adopted by many more
respondents.

As was the case in other studies (Demirkaya, 2009; Yavetz et al., 2014), in this study
it was determined that the environment in terms of ‘artificial environment’ was
associated with social environment. However, the fact that the number of responses
in the second application greatly decreased and that this decrease was caused by the
decrease in the responses that are related to social dimensions of environment such
as home, neighbourhood/street, country, city, garden and park, shows that the
environment perception of prospective teachers moved away from social
environment perception and evolved into a more ecological and scientific
environment perception. Again, the fact that the number of sentences that have been
evaluated in terms of environment as a social life area was reduced supports the
argument that the ecological perception was strengthened. This may be indicative
that prospective science teachers’ perception of environment, which they create
based on their experiences in daily life in their cognitive structures, is reshaped based
on college courses.

There was no change in the responses that expressed the emotions and situations of
the respondents towards the environment. In various studies conducted, it was
determined that the emotional closeness to nature is influential on willingness to
protect nature and making behavioural decisions towards nature, and that the time
spent in nature and personal experiences have an importance in strengthening
emotional closeness to nature (Kals, Schumacher & Montada, 1999; Miiller, Kals &
Pansa, 2009). Therefore, it is thought that it is important to develop positive
environmental emotions, to feed a realistic perception of the environment with
correct information and to develop and change it in environmental education. In this
respect, it is understood that integration of courses in which topics and concepts
related to environmental education are included with the field studies of nature
education, in addition to the teaching activities in the faculty, would have a
significant role on effectively performing environmental education.

One of the common points of all the studies on environmental perception is that the
participants associate environment with environmental problems (Barrazza, 1999;
Ozsoy, 2012; Shepardson et al., 2007; Yardimc1 & Bagc1 Kilig, 2010). The same
situation was also identified in this study. When the responses given in both
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applications are compared, it is understood that the perception towards
environmental problems strengthened. In parallel with this, when the sentences
formed were analysed, it was determined that the perception of the ‘environment to
be protected’ of respondents continued to increase in the second application. It is
argued that the cause of this strengthening of perception of environmental problems
and environment to be protected may be the information acquired during their
education, or that between the applications they had lived in a city, the pollution of
which is higher than Turkey’s average, namely Kocaeli (Demirarslan & Demirarslan,
2016; Kili¢ & Deniz, 2010; Ministry of Environment and Urbanization 2014; OECD,
2008; Ozdilek, 2006). This is an industrial city and by means of facing these
problems personally, they were able to monitor and observe certain environmental
events and facts closely. It was emphasized in the literature that environmental
awareness and sensitivity develops in the students who are aware of the degradation
and environmental problems in their close environment (Ozdemir, 2010). Moreover,
it is thought that the frequent emphasis of these issues in television, newspapers and
social media is likely to be effective in the alteration of environment perception.

Although there was a change in the respondents’ cognitive structures and perception
towards the environment, this change was limited and complex relationships could
not be fully comprehended (Table 4). This is interpreted from the sentences formed
by the respondents. In the second application, the perception of ‘place where people
live’ weakened while the perception of ‘place where living things lived” became
stronger (Table 4). In addition, it was determined that in the sentences formed in the
first application, there was a tendency for ‘the place where living and non-living
things are located’ to move towards ‘environment as system’. However, this increase
was seen to be limited to only seven respondents (Table 4). This is thought to be due
to the fact that environment and environmental relationships is a complex system.

It is appears that students have problems being able to recognize the relationship
between the elements that constitute the environmental system, establishing the
connection between the levels in the system, being able to comprehend the structure
and mechanism thereof, being able to establish relationships between levels, and
associating the relationship of living and non-living things (Hmelo, Holton &
Kolodner, 2000; Eberbach, Hmelo-Silver, Jordan, Sinha & Goel, 2012). It is
emphasized that in order to eliminate these problems, the basic concepts must be well
internalized and that not only the observable dimensions of the system, but also all
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other dimensions must be considered during education (Jordan, Brooks, Hmelo-
Silver, Eberbach & Sinha, 2014).

The inability to understand the complex nature of the environment is a major
drawback for prospective teachers who will teach environmental subjects and
concepts. The knowledge that this perception has changed very little in their
education process suggests that it is necessary to improve teacher education
programs and prioritize practice-oriented teaching activities.
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