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Abstract

This study aims to measure the effects of teaching conducted with the Life and
Technology-Based Ecology Learning Model on students' environmental
perception. The research was conducted with 30 undergraduate science
education students who are enrolled in a state university faculty of education.
The study group was determined by purposeful sampling method. A quasi-
experimental design with a pretest-posttest control group, which is a quantitative
research method, was used in the research. The "Environmental Perception Scale"
developed by Cakmak (2020) was utilized as the data collection tool to find out
whether there were significant differences between groups before and after the
application for both the treatment and control groups. The scale consists of 32
items and 7 subcategories. The Cronbach's Alpha coefficient of the scale was
calculated as.93. The lowest score to be obtained from the scale is 32 and the
highest score is 160. The implementation of the learning model lasted for 14
weeks. The research was carried out within the extent of the Sustainable Ecology
course developed and proposed by the researchers. During the application
process, life-and-technology-based experiments and applications are conducted
with the treatment group students as well as the conventional teaching. The
application designed for the research was implemented within the scope of 6
main themes. The results of the study suggest that the post-test scores of the
Environmental Perception Scale demonstrated a significant advantage for the
treatment group. It was concluded that teaching conducted with the Life and
Technology-Based Ecology Learning Model was more effective than traditional
instruction regarding students' environmental perception acquisition. For future
studies, it may be recommended to apply the Life and Technology-Based Ecology
Learning Model to different age groups to investigate its effectiveness at various
developmental stages.
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INTRODUCTION

Over the centuries’, evolving technology has begun to provide convenience in many areas of daily life
such as communication, transportation, food, and healthcare. Alongside these advancements, intensified
industrial activities and rapid population growth have brought about ecological problems such as
technological waste, recycling issues, environmental pollution, global warming, desertification,
biodiversity loss, wildfires, and phenomena like marine mucilage (sea snot). Technological developments
and rapid urbanization have also impacted green spaces within and around cities, leading people to
become disconnected from nature (Yilmaz-Cildam, 2022). Ecology is the scientific discipline that studies
the relationships between organisms and their natural environments (Turkiye Bilimler Akademisi, 2022).
For ecological balance to be maintained and preserved, interactions between living organisms and their
environments need to be correct and strong. When individuals understand the functioning of ecological
systems and their interactions with them, the likelihood of disrupting ecological balance decreases
(Bozdemir, 2019). Toprakgl (2012; 88) added "the ability to live in the World" to the skills that should be
developed through education with his definition of education as “education is the process of making
the child an effective person, a qualified individual for the society/nation and the World (or universe) in
which he lives". Developing appropriate and innovative educational programs to create ecological
awareness and knowledge, thereby preserving ecological balance, and creating healthy sustainable
ecosystems, may be possible. It is important for emerging students/individuals to gain awareness in this
regard and reflect it behaviorally.

For an individual to engage in direct behavior in a certain area during education, they need to
have experiential learning during their education; otherwise, the acquisition they gain will only be
knowledge transfer (Jensen & Schnack, 1997 cited in Okur, 2012). As students acquire more knowledge
and experience about the environment in the school/classroom environment, they tend to take care of
and value the preservation of the ecosystem and environment they live in more.

When examining the studies in the literature, it is seen that many studies have been conducted
with pre-service science teachers on ecology or environmental issues. These studies focus on topics such
as determining the environmental knowledge levels of pre-service teachers (Timur & Yilmaz, 2011),
investigating their environmental literacy and the factors affecting it (Kog, Corapcigil & Dogru, 2018),
and obtaining the views of pre-service teachers and social studies teachers on the environmental science
course, ecological literacy, and environmentally related outdoor learning activities (Eyliboglu & Karaca,
2021; Demir, 2022; Tafli, & Atici, 2022). In addition, topics such as middle school students' environmental
knowledge (Catar & Ozdilek, 2023); the impact of pre-service science teachers developing materials with
waste materials on students' environmental attitudes, behaviors, and perceptions (Aslan-Efe & Baran,
2017); students' cognitive structures related to the greenhouse effect concept (Kahraman, 2020); and
the effects of life-based learning on students' environmental awareness and sensitivity (Dagl & Yazici,
2022) have been researched.

When the studies’ findings are examined, it is seen that the environmental knowledge of pre-
service science teachers is at a moderate level; environmental knowledge varies significantly according
to academic average and parents' educational status; it is necessary for the environmental science course
to be conducted practically; it is important to include current information about environmental issues in
teacher training programs; and it is necessary to include courses containing learning activities that meet
the learning needs of modern times (Gurbiz, Kisoglu, Alas, & Sultn, 2011; Timur & Yilmaz, 2011;
Eydboglu & Karaca, 2021; Kahraman, 2020).

Additionally, some of these studies have found that there is no significant difference in the
environmental literacy levels of pre-service teachers in terms of variables such as academic average and
gender (Kog, Corapcigil & Dogru, 2018), that the number of theses and articles related to environmental
education in our country is insufficient (Eyiboglu & Karaca, 2021), and that pre-service science teachers
have misconceptions about topics such as the greenhouse effect related to ecology (Kahraman, 2020).
As a result of these findings, it is recommended to include courses that allow for practice with
environmental trips and observations to increase knowledge levels about environmental education, and
to increase and disseminate graduate theses and articles (Timur & Yilmaz, 2011; Eyuboglu & Karaca,
2021).
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Also, researches indicate that teachers (Arslan & Yagmur, 2022; Seker & Aydinl, 2021) and
students (Ozata-Yiicel, & Ozkan, 2014; Demir & Atasoy, 2021) do not have sufficient knowledge and
awareness about the environment and ecology; they cannot accurately define concepts such as ecology,
ecological footprint, and sustainability; even if they show positive attitudes, they cannot reflect this to
the desired level of behavior. Additionally, it has been mentioned in the literature that education in the
Turkish curriculum regarding environmental and ecological topics is insufficient in terms of supporting
environmental literacy; it remains as knowledge transfer rather than raising awareness and
consciousness (Okur, Yal¢in-Ozdilek, & Sahin, 2011; Oz-Aydin, Ekersoy, & Ozkan, 2022). Given this
situation, it is shown that a teaching model that contributes to the formation of awareness and
information in students in the field of ecology could contribute to this regard.

Teaching models fundamentally involve planning the required instructional processes, evaluating
them, and making necessary adjustments (Ozerbas & Kaya, 2017). The differentiation and organization
of learning activities to be more qualified and efficient are directly related to the teaching design model.
For this purpose, many teaching-design models such as ADDIE, ASSURE (Heinich, Molenda, Russell,
Smaldino, 1996), Seels and Glasgow Model (1990), Dick and Carey Model (1985), Gerlach and Ely (1980),
and Gagne and Briggs (1977) have been developed in the literature (Simsek, 2017 cited in Kara, 2022).
Teaching design models are utilized to achieve various instructional objectives (Aydin, 2021). Therefore,
numerous national and international teaching design models have been examined.

Based on the needs mentioned in the literature, the LTBELM has been developed. The main goal
of the model is to inform students about ecology and to raise their awareness of ecological issues. In
this context, the LTBELM is developed to be student-centered, focusing on contemporary issues rather
than the traditionally taught topics in existing environmental science courses, and meeting the learning
needs of the modern age. To meet these conditions, the experiments included in the model's
implementation are designed to provide opportunities to experience theoretical knowledge related to
real life in a laboratory setting, requiring higher-level cognitive and motor skills rather than the standard
experiments students typically encounter. For example, an ecosystem aquarium is used to explain the
basic concepts of ecology, enabling students to contribute to the system and participate in its
development and change, rather than merely observing the underwater ecosystem. Topics such as
natural disasters and climate changes, which are less accessible for exploration and examination in daily
life, are studied through virtual reality applications that offer the opportunity to intervene with variables
and provide a virtual experience (Tirak & Yurtseven, 2023).

In this regard, this study aims to use the Life and Technology-Based Ecology Learning Model
(LTBELM), which focuses on the learner and provides opportunities for learning through different
experiments and activities that are different from the current curriculum and designed by the researcher,
and to investigate the effect of the instruction carried out with this model on students' environmental
perceptions. In line with this aim, the research questions of the study are provided below:

(1) Does the course implemented according to the LTBELM influence the environmental
perceptions of science education students?

(2) Is there any significant difference in environmental perceptions between the treatment and
control groups before and after using the LTBELM?

(3) Is there any significant difference in subcategories of environmental perception scale
between the treatment and control group students?

METHOD

Research Design

This study aimed to investigate the effect of the LTBELM on the environmental perceptions of
science teacher candidates. In line with this aim, a quasi-experimental design with a pre-test-post-test
control group from quantitative research methods was employed. A quasi-experimental design
measures the effects of the independent variable on the dependent variables before and after the
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treatment, and it can be used to evaluate the instruction when a new learning model or teaching
approach is utilized (Creswell, 2012; Cohen, Manion, & Morrison, 2017).

Study Group

The study group consisted of 30 undergraduate students enrolled in the science education
department of a state university. The study group was determined using a purposive sampling method.
The purposive sampling method involves researchers using their judgment to select a sample believed
to provide the necessary data based on previous information about a population and the specific
purpose of the research (Fraenkel, Wallen, & Hyun, 2012). The research was carried out within the extent
of the Sustainable Ecology course developed and proposed by the researchers. To ensure data richness
and quality, 15 students were selected for both the treatment and control groups based on voluntary
participation.

Table 1 presents the results of Mann-Whitney U Tests for the pre-test scores of the Environmental
Perception Scale for the treatment and control group students.

Table 1. Mann-Whitney U Tests results for the environmental perception scale pre-test scores of control
and treatment group students

Mean Sum of Significant
Test Group N Rank Ranks v P Differance
Environmental Treatment 15 16,13 242,00 103,000 0.693 -
Perception Control 15 14,87 223,00

When examining Table 1, it can be observed that the environmental perceptions of the students
in the treatment and control groups were at similar levels before the implementation, and there was no
significant difference between the tests (P=0.693; p>0.05).

Implementation Process

The research consisted of a total of 14 weeks, conducted in the form of pre-test-post-test
application and instructional process. Both groups were administered the "Environmental Perception
Scale" before and after the research process.

Throughout the process, while the treatment group students received instruction with the LTBELM
in addition to the current curriculum, the control group students were instructed according to the current
curriculum only. The stages of the LTBELM are illustrated in Figure 1.

+Leamning key concepts related +Conducting experiments on the
to the subject subject by students

+Conducting learning practices +Evaluation of learning within
related to key concepts the framework of the subject

Figure 1. Life and technology-based ecology learning model

The LTBELM consists of four dimensions. The stages of "Life and Technology-Based Presentation”
and "Life and Technology-Based In-Class Application" involve the presentation of theoretical knowledge
on ecology topics and in-class activities. The stage of "Implementation of Life and Technology-Based
Experimental Activities" is where the topic covered theoretically is experienced first-hand by students in
the laboratory. The "Evaluation” stage is the final stage where a general review of the topic is conducted,
and an assessment related to learning within the framework of the topic is carried out.
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Table 2. Practices conducted in the control and treatment groups

15t Week The Environmental Perception Scale was applied to the treatment and control group students as
a pre-test.
2" Week The first theme, Introduction to Ecology, was covered jointly with both student groups. Students
were asked to conduct research on basic ecological concepts and present their findings in the
next class.
3rd Week In the laboratory, experiment 1: Creating an Ecosystem Students shared the presentations

was conducted, and an underwater ecosystem was they prepared on basic ecological
established. Basic ecological concepts discussed with concepts.
students based on the established ecosystem. After the
experiment, students shared the presentations they
prepared on basic ecological concepts.
4% Week The second theme, Ecological Balance, and Biodiversity was covered with both treatment and
control group students. Students were asked to conduct research on the topic and present their
findings in the next class.
5th Week Experiment 2: Observation of the Effects of Biological Students shared the presentations
Diversity in Ecosystems was conducted, and the biological = they prepared on ecological balance
diversity in the underwater ecosystem prepared in and biodiversity.
previous weeks was increased, and changes in the
ecosystem were discussed. After the experiment, students
shared the presentations they prepared on ecological
balance and biodiversity.
6t Week The third theme, Conservation Biology, was covered with both treatment and control group
students. Students were asked to conduct research on the topic and share their research results
in the next class.
7t Week In the laboratory, experiment 3: Bioremediation Students shared the presentations
Experiment in Ecosystems was conducted. The amount of they prepared on conservation
ammonia in the ecosystem was measured and evaluated biology.
based on the variability of plants that biologically clean it.
After the experiment, students shared their presentations.
8th Week The fourth theme, Climate and Climate Change, was covered with both treatment and control
group students. Students were asked to conduct research on the topic and present their
research results in the next class.
9th Week The fourth experiment, Observation of Climate and Students shared the presentations
Climate Change in Virtual Laboratory, was conducted. The = they prepared on climate and
experiment was conducted through the "Mozaik3D- climate change.
Mozaik Digital Education and Learning" application. After
the experiment, students shared their presentations.
10th Week The fifth theme, Global and Local Natural Disasters was covered with both treatment and
control group students. Students were asked to conduct research on the topic and present their
research results in the next class.
11t Week The fifth experiment, Observation of Natural Disasters in ~ Students shared the presentations
Virtual Laboratory, was conducted through the they prepared on global and local
"Mozaik3D- Mozaik Digital Education and Learning" natural disasters.
application. After the experiment, students shared their
presentations.
12th Week The sixth theme, Ecological Issues, and Sustainability was covered with both treatment and
control group students. Students were asked to conduct research on the topic and present their
research results in the next class.

13th Week The sixth experiment, Wastewater Treatment with Fruit Students shared the presentations
Peel, was conducted. Wastewater taken from ecosystem they prepared on ecological issues.
aquariums was passed through powdered fruit peels used
as filters and ammonia values were measured before and
after the process. After the experiment, students shared
their presentations.

14th Week The Environmental Perception Scale was applied to the treatment and control group students as

a post-test.
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The planned course for the implementation of the LTBELM was carried out covering six main
themes. These themes include "Introduction to Ecology”, "Ecological Balance and Biodiversity",
"Conservation Biology", "Climate and Climate Change", "Global and Local Natural Disasters", and
"Ecological Issues and Sustainability".

As seen in the table related to the implementation process, one of the important aspects of the
research is the life and technology-based experiments conducted with the experimental group students.
Here are some pictures of the experiments conducted during the implementation:

Ry

Picture 1. The sixth experiment: wastewater treatment

In the experiment, the aim was to purify wastewater using fruit peels, which are the most
encountered waste in daily life. The cleanliness of the water was measured using the ammonium
ammonia test both at the beginning and after filtration with fruit peel powder. In addition, through this
experiment, students observed how sustainability can be integrated into daily life.

Data Collection Tools

In the study, the "Environmental Perception Scale" developed by Cakmak (2020) was implemented
as a pre-test and post-test to measure the effects of the LTBELM on students' environmental perception.

The scale consists of 32 items and 7 subcategories. The subcategories of the scale are: General
Overview of Environmental Perception, Perception of Environmental Education, Perception of
Environmental Protection, Perception of Environmental Problems, Perception of Environmental
Consciousness and Responsibility, Sensory Perception of Environmental Problems, and Perception of
Eco-friendly Activities. The Cronbach's Alpha coefficient of the scale was calculated as .93. The results of
confirmatory factor analysis were x2/sd= 1.309; RMSEA=.054, IFI=.97 and CFI=.97. Developed on a 5-
point Likert scale, the scale is rated as "(1) - Strongly Disagree, (2) - Disagree, (3) - Undecided, (4) - Agree,
(5) - Strongly Agree". The lowest score to be obtained from the scale is 32 and the highest score is 160.
There are no reverse items in the scale. All conditions were ensured to be equivalent for the participants
in terms of the implementation and answering of the data collection tools.

Ethical Committee Approval

The study is carried out within the extent of the doctoral thesis of the first author with the approval
of the Yildiz Technical University Social and Human Sciences Ethics Committee on 31.07.2023 with
meeting number 2023.07.

Data Analysis

In the analysis of the data obtained from the Environmental Perception Scale applied as a pre-test
and post-test in the study, the SPSS package program was used. In the stage of checking whether
parametric tests can be preferred, descriptive statistics such as mean, standard deviation, skewness, and
kurtosis values for pre-test and post-test were first used. As normal distribution was observed in the
obtained results. However, non-parametric tests were preferred for the data analysis due to the small
size of the research group. Mann-Whitney U Test was utilized to analyze whether is there any difference
between the data of independent samples.

E-International Journal of Educational Research ISSN: 1309-6265 Vol: 15, No: 1, pp. 67-80 .

72




. E-Uluslararast Egitim Arastirmalart Dergisi ISSN: 1309-6265, Cilt: 15, No: 1, ss. 67-80

FINDINGS

This part presents the findings regarding the effects of the LTBLM on the students' environmental
perception compared to the traditional teaching model.

Table 3. The Results of descriptive statistics for the pre-test and post-test scores of treatment and control
group students on the environmental perception scale

Group Minimum Maximum Mean
Treatment Pre-Test 129 160 147,20
Control Pre-Test 45 160 138,40
Treatment Post-Test 122 160 147,93
Control Post-Test 40 152 131,86

When the findings of the descriptive statistics in Table 3 are examined, it is observed that the
average score of the students in the experimental group increased in the post-test, while the average
score of the control group decreased. Moreover, whereas the control group students obtained the
highest score only in the pre-test, it was observed that the experimental group students achieved the
maximum score possible from the scale in both the pre-test and post-test.

Table 4. The Results of Shapiro-Wilk Test for the distribution of pre-test and post-test scores of treatment
and control group students on the environmental perception scale

Group Shapiro-Wilk Sd P

Treatment Pre-Test 970 15 379
Control Pre-Test 671 15 ,000
Treatment Post-Test 879 15 ,046
Control Post-Test 632 15 ,000

In the literature, the skewness and kurtosis values between -1.5 and +1.5 are accepted as the data
are distributed normally (Tabachnick & Fidell, 2013). Table 3 was examined; it is observed that the pre-
test results of the treatment group exhibited normal distribution (p > 0.05). When the pre-test results of
the control group are considered, it is seen that the distribution is not normal. However, given that the
skewness and kurtosis coefficients lie within the range of -1.5 to +1.5, it is inferred that the data
distribution is normal across all test outcomes.

When examining the post-test results of the treatment group and control group, it was found that
they do not conform to normal distribution. However, since it was determined that the calculated
skewness and kurtosis coefficients fall between -1.5 and +1.5, it is assumed that the data distribution is
normal for all test results. However, non-parametric tests were preferred for the data analysis due to the
small size of the research group.

Table 5 presents the findings regarding the mean scores of the post-test of the Environmental
Perception Scale for the treatment and control groups.

Table 5. Mann-Whitney U Test Results for the Scores of the Environmental Perception Scale Post-Test for
the Treatment and Control Groups

Mean Sum of Significant
Test Group N Rank  Ranks v P Difference
Environmental Treatment 15 1880 282,00 63,000 0,040* +
Perception Control 15 12,20 183,00

*p<0.05
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When examining the final test results of the Environmental Perception Scale for science teacher
candidates, the Mann-Whitney U Test was conducted to determine whether there was a significant
difference between the mean scores of the treatment and control groups. The result indicated a
significant difference in favor of the treatment group.

Table 6 presents the Mann-Whitney U Test results for the post-test scores of the subcategories of
the Environmental Perception Scale for students in the experimental and control groups.

Table 6. Mann-Whitney U Test results for the scores of the subcategories of the environmental perception
scale post-test for the treatment and control groups

Mean Sum of

Subcategories Group N Rank Ranks U P
) ) ) Treatment 15 18,63 279,50 6550  0.048*
Perception of Environment Overview
Control 15 12,37 185,50
. . i Treatment 15 18,33 27500 70,00 0.051
Environment Education Perception
Control 15 12,67 190,00
) ) ) Treatment 15 1797 269,50 7550  0.089
Environment Protection Perception
Control 15 13,03 195,50
) ) Treatment 15 16,53 248,00 97,00 0443
Environment Issues Perception
Control 15 14,47 217,00
Environment Awareness Responsibility Treatment 15 17,10 256,50 8850  0.304
Perception Control 15 13,90 208,50
) Treatment 15 1757 263,50 8150 0.194
Problems of Sensory Perception
Control 15 13,43 201,50
Environment-Friendly Activities Treatment 15 1850 277,50 67,50 0.058
Perception Control 15 12,50 187,50

*p<0.05

When the post-test scores of the subcategories of the Environmental Perception Scale for
students in the experimental and control groups are examined, it is observed that there is a significant
difference in favor of the experimental group in one of the seven subcategories (general overview of
environmental perception). In the other six subcategories, the post-test mean scores of the experimental
group students are higher; however, this difference is not statistically significant (p>0.05).

DISCUSSION, CONCLUSION AND RECOMMENDATIONS

The research investigates the impact of the LTBELM compared to traditional methods on the
environmental perceptions of science teacher candidates. Findings from the study were discussed
considering existing literature, and recommendations for further studies were made.

When the literature is reviewed, it is observed that the studies conducted on ecology and
environmental issues are not sufficient in number, and students' knowledge levels on these subjects are
average (Kapan, 2020). Moreover, the results of the studies suggest that researchers recommend the
provision of innovative teaching models and learning opportunities suitable for the requirements of the
era, not only in educational sciences but also in fields such as health sciences, and they propose
necessary adjustments in course content (Kapan, 2020). In this context, this research aims to shed light
on some points such as the lack of innovative educational practices in environmental/ecology education
and the deficiency of postgraduate-level studies on ecology, which are seen as gaps in the literature.

In the first research problem, the study examined whether the course implemented according to
the LTBELM had an impact on the environmental perceptions of prospective science teachers. It was
found that teaching conducted using the LTBELM had a positive effect on the environmental perceptions
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of the treatment group students. Similarly, previous research in the literature has shown that teaching
practices or theories conducted through different learning models, learning applications, or learning
theories have positively contributed to the development of students' environmental perceptions,
environmental attitudes, and ecological literacy (Uyanik, 2016; Dagl & Yazici, 2022; Catar & Ozdilek,
2023; Erdogan & Atik, 2023).

In the second sub-problem of the research, the study examined whether there was a significant
difference in environmental perceptions between the treatment and control groups before and after
teaching conducted with traditional instruction in the control group and with the LTBELM in the
treatment group. It was found that teaching conducted with the LTBELM resulted in a significant
difference in favor of the treatment group compared to teaching conducted with traditional methods.
Previous studies have also indicated that the use of life- or technology-based learning approaches is
effective in fostering positive attitudes and sensitivity toward the environment among students (Yildirim,
2018; Dagistanli, 2019; Sari Ay & Aydogdu, 2020). Dagli and Yazici (2022) also stated in their study that
the use of a Life-Based Learning Approach is more appropriate than traditional teaching methods for
the formation of environmental sensitivity, ensuring that students are conscious of the environment, and
maintaining this consciousness and sensitivity over time. Besides, in the third sub-problem of the
research, the post-test scores of the subcategories of the Environmental Perception Scale are examined,
it is observed that there is a significant difference in favor of the experimental group in one of the seven
subcategories (general overview of environmental perception). This can be interpreted as students
developing more in cognitive areas.

When the research results are examined, it is seen that the LTBELM has a positive contribution to
students' environmental perceptions. Similarly, studies in the literature (Dagli & Yazici, 2022; Okyay,
Demir, Sayin & Ozdemir, 2021; Catar & Ozdilek; 2023) also show that life-based learning approaches,
ecological literacy education, and innovative educational practices positively affect students' and
teachers' motivation towards the environment, their awareness, and their environmental perceptions.
The literature particularly lacks studies that, similar to this research, offer students the opportunity to
experience concepts related to ecology in a laboratory setting. Therefore, this research is believed to
encourage future studies by offering students the opportunity to experience ecological concepts directly
and not just observe them, as the research results significantly favor the experimental group.

Furthermore, the inclusion of different subject areas (such as conservation biology, global
biological change, microclimate, various types of social-technological disasters, etc.) that differ from
those in current curricula, and the provision of up-to-date information according to the needs of the
era, are also thought to contribute to the field by showing a new direction in which teaching in this area
can evolve. All in all, the research concluded that teaching conducted with the LTBELM was more
effective in enhancing students' environmental perceptions compared to traditional instruction.

Based on the findings obtained from the research, the following recommendations can shed light
on future studies:

(1) The LTBELM could be applied to different age groups to explore its effectiveness across
various developmental stages.

(2) The LTBELM can be extended beyond ecology to other subject areas, serving as a versatile
learning approach across disciplines.

(3) In the implementation process of the model, including the lecture component along with
practical activities, the entire process can be conducted in a laboratory setting to ensure
hands-on learning experiences.

(4) Based on the research results, it is recommended that undergraduate curricula be updated
in line with current needs.
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Ozet

Bu arastrma, Yasam ve Teknoloji Temelli Ekoloji Ogrenme Modeli ile
gerceklestirilen 6gretimin dgrencilerin cevre algist lzerindeki etkilerini 6lcmeyi
amaglamaktadir. Arastirma, bir devlet (iniversitesi egitim fakiiltesine kayitl 30
lisans diizeyinde fen egitimi 6grencisi ile gerceklestirilmistir. Calisma grubu, amacglt
6rnekleme yontemi ile belirlenmistir. Arastirmanin veri zenginligi ve veri niteliginin E-Uluslararast
yliksek olmast icin dersi alan égrenciler géniilliiliik esasina gére 15 kisi deney ve 15 Egitim Arastirmalar
kisi kontrol grubu olmak lizere se¢ilmistir. Arastirmada, nicel bir arastirma yntemi
olan &n test-son test kontrol gruplu yart deneysel desen kullandmustir. Veri toplama
aract olarak hem deney hem de kontrol gruplart icin uygulama déncesinde ve
sonrasinda gruplar arasinda anlamlt farkliiklar olup olmadigint belirlemek
amaciyla Cakmak (2020) tarafindan gelistirilen "Cevre Algist Olcegi" kullandmustir.

32 madde ve 7 alt boyuttan olusan 6lcegin Cronbach’s Alpha katsayist .93 olarak

hesaplanmustir. Olcekten alinabilecek en diistik puan 32, en yiiksek puan ise 160'tir.

Ogrenme modelinin uygulanmast 14 hafta sirmiistiir. Arastirma, arastirmaciar

tarafindan gelistirilen ve Onerilen Siirdiirtilebilir Ekoloji dersi kapsamunda Arastirma Makalesi
gerceklestirilmistir. Uygulama sirecinde, deney grubu dgrencileriyle geleneksel

ogretime ek olarak yasam ve teknoloji tabanlt deneyler ve uygulamalar yapdmustur.

Arastirma icin tasarlanan uygulama, “Ekolojiye Giris”, “Ekolojik Denge ve Biyolojik

Cesitlilik”, “Koruma Biyolojisi”, “iklim ve Iklim Dedisikligi", “Kiiresel ve Yerel Dogal

Afetler” ve “Ekolojik Sorunlar ve Siirdiiriilebilirlik” seklinde 6 ana tema kapsaminda

uygulanmustir. Calismanin sonuclari, Cevre Algist Olcegi'nin son test puanlarinin

deney grubu icin 6nemli bir avantaj sagladigint géstermektedir. Yasam ve Teknoloji

Temelli Ekoloji Ogrenme Modeli ile gerceklestirilen 6retimin geleneksel 6gretime Gonderim: 2024-05-07
kwasla 6grencilerin cevre algist kazanmast agisindan daha etkili oldugu sonucuna Kabul: 2024-06-12
ulasilmistir. Gelecek calismalar icin, Yasam ve Teknoloji Tabanlt Ekoloji Ogrenme

Modeli'nin farkli yas gruplarina uygulanarak cesitli gelisim asamalarindaki

etkinliginin arastwrimast 6nerilebilir.
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Genisletilmis Ozet

Problem: Ekolojik dengenin saglanabilmesi ve korunabilmesi igin canlilarin birbirleri ile cevreleri ile
etkilesimlerinin dogru ve gli¢li olmasi gerekmektedir. Artan nifus ile hayati kolaylastirmaya yonelik
gelisen teknolojiler; cevre kirliligi, geri ddnlisimsel sorunlar, kiiresel isinma ile iklim degisimleri, kurakhk
ve guvenilir su kaynaklarinin kaybi, orman yanginlarinin artmasi gibi ekolojik sorunlari da beraberinde
getirmis ve ekolojik dengelerin bozulmasina neden olmaya baslamistir. Gelecek nesillere saglikli kaynak
ulastirilmasi ve surdrilebilirlik icin bireyden topluma kitlelerin ekoloji konularinda bilgilendiriimesi ve
kitlelerde farkindalik olusturulmasi dnemlidir. Bozdemir'de (2019) bu duruma iliskin olarak bireylerin
ekolojik sistemin isleyisini ve bireylerin sistem ile olan etkilesimlerini anladiklarinda, ekolojik dengeyi
bozma ihtimallerinin daha dislk oldugunu ifade etmistir. Toprakgl (2012; 88) “egitim, cocugu iginde
yasadigl toplum/millet ve diinya (ya da evren) icin etkili bir insan, nitelikli bir birey haline getirme
strecidir” seklindeki egitim tanimiyla egitimle olusturulmasi gereken becerilere “Diinyada yasama
becerisini” de eklemistir. Turkiye'deki egitim programlar incelendiginde, egitimin cevre ve ekoloji
konularinin &gretimi hakkinda ve cevresel okuryazarliyi desteklemede yetersiz kaldigina; farkindalik
kazandirma, bilinclendirme yerine bilgi aktarimi olarak kaldigina da alanyazinda yer verilmistir (Okur,
Yal¢in-Ozdilek, & Sahin, 2011).

Alanyazinda yer alan calismalar incelendiginde ekoloji ya da cevre konularinda fen bilgisi
o6gretmen adaylari ile birgok calisma yapildigi gorilmektedir. Bu ¢alismalarin; 6gretmen adaylarinin cevre
bilgi diizeylerini belirlemek, cevre okuryazarliklarini ve buna etki eden faktorleri arastirmak, cevre bilimine
yonelik 6gretmen adaylarinin gortst gibi konular tzerine yapildigi gorilmektedir (Kog, Corapcigil &
Dogru, 2018). Ayrica, alanyazinda ortaokul égrencilerinin cevre bilgisi (Catar & Ozdilek, 2023); fen bilgisi
ogretmen adaylarinin atik maddeler ile materyal gelistirmenin 6grencilerin cevresel tutum, davranis ve
cevre algilarina etkisi (Aslan-Efe & Baran, 2017); 6grencilerin sera etkisi kavramiyla ilgili bilissel yapilari
(Kahraman, 2020); yasam temelli 6grenme ile 6grencilerin cevre bilinci ve ¢evresel duyarliliklarina etkileri
(Daglt & Yazici, 2022) gibi konularda arastiriimistir.

Ogretim modelleri temelde; ihtiyac duyulan 6gretimsel siireclerin planlanmasi, degerlendirilmesi
ve gerekli diizenlenmelerin yapilmasi sireclerini icermektedir (Ozerbas & Kaya, 2017). Ogretim
etkinliklerinin farklilastirilmasi ve diizenlenmesi, daha nitelikli ve verimli olmasinin saglanmasi gibi cesitli
ogretimsel hedeflere ulasmak amaciyla 6gretim tasarim modellerinden faydalaniimaktadir (Aydin, 2021).

Alanyazinda bahsedilen ihtiyaclardan yola cikilarak Yasam ve Teknoloji Temelli Ekoloji Ogrenme
Modeli gelistirilmistir. Modelin asil hedefi 6grencileri ekoloji konusunda bilgilendirmek ve ekoloji ile ilgili
konularda farkindalik sahibi olmalarini saglamaktir. Bu dogrultuda Yasam ve Teknoloji Temelli Ekoloji
Ogrenme Modeli 6grenci merkezli olarak, mevcut cevre bilimi derslerinde klasik olarak &gretilen
konulardan farkli sekilde giincel sorunlara yonelik, cagin 6grenme ihtiyaclarini karsilamaya yonelik
gelistirilmistir. Bu kosullari saglamak amaciyla modelin uygulamasinda yer alan deneyler, 6grencilerin
standart olarak karsilastiklari deneylerden ziyade daha Ust diizey bilissel ve motor becerileri gerektiren,
gercek yasama ait teorik bilgiyi laboratuvar ortaminda deneyimleme firsati sunacak sekilde
tasarlanmistir. Bu duruma 6rnek olarak ekolojinin temel kavramlarinin anlatiimasinda ekosistem
akvaryumundan faydalaniimis ve 6grencilerin sualti ekosistemini sadece gdzlemlemesi yerine sisteme
katki saglayarak gelisim ve degisimine ortak olmalari saglanmistir. Dogal afetler, iklim degisiklikleri gibi
glinlik hayatta kesfetme ve inceleme imkani fazla olmayan konular ise degiskenlere midahale edebilme
olanadi ve sanal deneyim saglayan (Tirak & Yurtseven, 2023), sanal gerceklik uygulamalari aracihgi ile
incelenmistir. Bu dogrultuda arastirmaci tarafindan tasarlanan Yasam ve Teknoloji Temelli Ekoloji
Ogrenme Modelinin (YTTEOM) kullanilmasi ve bu model ile gerceklestirilen 6gretimin 6grencilerin cevre
algilarina etkisinin arastirilmasi amaglanmistir.

Yéntem: Arastirmada YTTEOM'nin fen bilgisi 6gretmen adaylarinin cevresel algilarina etkisinin
arastirilmasi amaclanmistir. Bu amac dogrultusunda arastirmada, nicel arastirma yéntemlerinden 6n test-
son test kontrol gruplu yari deneysel desen kullanilmistir. Calisma grubunu, bir devlet liniversitesinde,
fen bilgisi 6gretmenligi boliminde 6grenim gérmekte olan 30 lisans dgrencisi olusturmaktadir. Calisma
grubu, amacl érnekleme yontemi ile belirlenmistir. Arastirma, arastirmacilar tarafindan gelistirilen ve
Onerilen Sirdurulebilir Ekoloji dersi kapsaminda yapilmistir. Veri zenginligi ve veri niteliginin yiiksek
olmasi igin dersi alan 6grenciler gonillilik esasina gore 15 kisi deney ve 15 kisi kontrol grubu olmak
Uzere secilmistir.
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Arastirma 6n test-son test uygulamasi ve 6gretim sireci seklinde toplamda 14 hafta stirmustdr.
Sure¢ boyunca deney grubu 6grencileri mevcut 6gretim programina ek olarak Yasam ve Teknoloji
Temelli Ogrenme Modeli ile 8grenim goriirken, kontrol grubu égrencileri ile sadece mevcut 6gretim
programina gore 6gretim gerceklestirilmistir. YTTEOM'nin uygulanmasi icin planlanan ders 6 ana tema
kapmasinda uygulanmistir. Bu temalar; “"Ekolojiye Giris", “Ekolojik Denge ve Biyolojik Cesitlilik”, “Koruma
Biyolojisi”, “iklim ve iklim Degisikligi”, “Kiiresel ve Yerel Dogal Afetler” ve “Ekolojik Sorunlar ve

Surdurdlebilirlik” seklindedir.

Arastirmada, Yasam ve Teknoloji Temelli Ekoloji Ogrenme Modelinin égrencilerin cevre algisina
yonelik etkilerini 6lcmek amaciyla Cakmak (2020) tarafindan gelistirilen “Cevre Algisi Olceginin” én-test
ve son-test olarak uygulanmistir. Olcek 32 maddeden olusmaktadir. Olcege ait Cronbach’s Alpha
katsayisi .93 olarak hesaplanmistir. 5'li Likert tipinde gelistirilen dlcek, “(1)- Tamamen Katilmiyorum, (2)-
Katilmiyorum, (3)- Kararsizim, (4)- Katiliyorum, (5)- Tamamen Katiliyorum” seklinde derecelendirilmistir.
Olcekte ters madde bulunmamaktadir. Veri toplama araclarinin uygulanmasi ve yanitlanmasi bakimindan
da tiim kosullarin katimcilar agisindan denk olmasi saglanmistir.

Arastirmada 6n test-son test olarak uygulanan Cevre Algisi Olcegi'nden elde edilen verilerin

analizinde SPSS paket programdan yararlanilmistir. Gruplarin dagilimlarinin incelenmesi icin tanilayici
istatistikler kullanilmis olup gruplarda 6n-test ve son-test sonuglarinda normal dagihm goérilmustar.
Normal dagilim gortlmesine karsin 6rneklem boyutunun kiiciik olmasi nedeniyle parametrik olmayan
testler veri analizinde tercih edilmistir. Bu dogrultuda elde edilen veriler Mann-Whitney U-Testi ile analiz
edilmistir.
Bulgular ve Sonug: Bu arastirmada, Yasam ve Teknoloji Temelli Ekoloji Ogrenme Modeli ile geleneksel
yontemle yapilan 6gretimin fen bilgisi 6gretmen adaylarinin gevre algilari lizerindeki etkisi incelenmistir.
Arastirmanin bulgulari, alanyazindaki yer alan benzer ¢alismalarin sonuglariyla karsilastiriimistir. Calisma
sonucunda ulasilan verilere gore cesitli Onerilere yer verilmistir. Arastirmada Yasam ve Teknoloji Temelli
Ekoloji Ogrenme Modeli ile islenen derslerin, geleneksel yéntemle yapilan 6gretime kiyasla fen bilgisi
o6gretmen adaylarinin ¢evre algilarina herhangi bir etkisi olup olmadigi arastiriimistir.

Fen bilgisi 6gretmen adaylarinin uygulama 6ncesi (6n-test) Cevre Algisi Olcegi sonuclari
incelendiginde, hem geleneksel yontemle 6grenim goérecek olan grubun hem de Yasam ve Teknolgji
Temelli Ekoloji Ogrenme Modeli ile 6grenim gdérecek olan grubun puan ortalamalarinin birbirine yakin
oldugu gorulmus ve bu durum, uygulama dncesinde iki grubun birbirine denk oldugunu gostermistir.

Cevre Algisi Olcegi'ne ait uygulama sonrasi (son-test) sonuclari incelendiginde ise, Yasam ve
Teknoloji Temelli Ekoloji Ogrenme Modeli ile dgrenim géren ve geleneksel yéntemle dgrenim géren
gruplarin puanlarinin istatistiksel olarak anlamli bir sekilde farkhlasip farklilasmadigini belirlemek
amaciyla yapilan testler sonucunda, Yasam ve Teknoloji Temelli Ekoloji Ogrenme Modeli ile 6grenim
goren grup (deney grubu) lehine istatistiksel anlamli bir farklilik oldugu bulunmustur. Ayrica, dlcege
iliskin alt kategorilere ait 6grenci puanlari incelenmis ve uygulama sonrasi yapilan son-testte deney
grubu 6grencilerinin tim kategorilerde puanlarinin daha ylksek oldugu gortlmustir. Ancak, bu alt
kategorilerden sadece birinde, deney grubu lehine istatistiksel olarak anlaml bir farklilik bulunmustur.

Aragtirma sonuglarina gére, Yasam Teknoloji Temelli Ekoloji Ogrenme Modeli'nin dgrencilerin
cevre algilarina olumlu katki sagladigi gorilmistir. Benzer sekilde, alanyazinda yer alan diger
calismalarda da (Dagli & Yazici, 2022; Okyay, Demir, Sayin & Ozdemir, 2021; Catar & Ozdilek, 2023),
yasam temelli 6grenme yaklasimi, ekolojik okuryazarlik egitimi ve yenilikgi editim uygulamalarinin hem
ogrencilerin hem de 6gretmenlerin cevreye yonelik motivasyonlarini, farkindaliklarini ve cevre algilarini
olumlu yonde etkiledigi belirtilmistir.

Ozetle; Yagsam ve Teknoloji Temelli Ekoloji Ogrenme Modeli 6grencilerin cevresel algilarini su
sekilde gelistirmelerini saglamis olabilir; bilgileri sadece gdzlemleme ya da ezberlemenin 6tesine
gecirerek ogrencilere ekoloji konularini laboratuvar ortaminda deneyimleme firsati sunmakta ve
laboratuvar ortaminda farkli durumlari deneyimle yéniyle 6grencilerde istek ve merak uyandirmaktadir.
Ayrica, deneyler kapsaminda 6grencilere sualti ekosistem Ornegi olarak bir akvaryum olusturma ve
sistemin surdurulebilirliginden sorumlu olma gorevi verildigi icin 6grenciler derslerde gecen kavramlarla
surekli iliski icinde olmuslardir. Bu durumda &grencilerin cevreye yonelik algilarinin gelismesine,
ilgilerinin artmasina ve aktif olarak cevresel bir durumda yer almalarina neden olmustur.
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Oneriler: Arastirma, mevcut miifredatlardan farkl konu alanlarini (6rnegin koruma biyolojisi, kiiresel
biyolojik degisim, mikroklima, sosyal-teknolojik afetler gibi) icermesi ve ¢cagin ihtiyaclarina uygun giincel
bilgiler sunmasiyla, 6gretimin yeni bir alani gdstererek alana katki saglayabilir. Bununla birlikte,
gelecekteki arastirmacilar ve calismalar icin, Yasam ve Teknoloji Temelli Ekoloji Ogrenme Modelinin farkl
yas gruplarinda uygulanmasi, sadece ekoloji disindaki alanlarda da kullaniimasi, modelin uygulanma
strecinde konu anlatiminin da laboratuvar ortaminda gergeklestiriimesi ve arastirma sonuclarina
dayanarak 6gretmen yetistirme programlarinda bulunan g¢evre ve ekoloji derslerinin mifredatlarinin
glincellenmesi 6nerilebilir.

Bu onerilere ek olarak; dgretmenler ve egitim kurumlarinin, ekoloji ve cevre bilinci konularinda
ogrencilere doga gezileri, atélyeler, saha calismalari, ¢cevre projeleri gibi daha fazla pratik deneyim
sunmalari 6nerilebilir. Alanyazinda yer alan ihtiyaglar ve arastirma sonuglari géz 6niine alinarak;
egitimcilere, cevre ve ekoloji konularini Tirkge ya da dil ve edebiyat derslerinde ¢evre temal yazilar,
gorsel sanatlar gibi derslerde cevreyle ilgili projeler gibi farkli derslerle entegre etmeleri dnerilebilir.
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