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CHAPTER 1

AN INVESTIGATION OF THE TEACHERS’ VIEWS ON 
THE CHALLENGES FOR STUDENTS WITH SPEECH AND 

LANGUAGE DISORDER IN THE FOREIGN LANGUAGE 
LEARNING PROCESS

Hakan SARI1 

Hikmet Beyza YAKICI2

INTRODUCTION

The concepts of language and speech are different. While language is a means of 
agreement that people develop to communicate, speaking is one of the most prom-
inent ways of communicating language (Topbaş, 2007). On the other hand, speech 
and language disorders refers to a situation in which an individual cannot speak 
due to disruptions in language development, even though the speech organs func-
tion perfectly. Alternatively, it may occur when an individual has the necessary 
linguistic knowledge, but the speech organs (tongue, lips, etc.) cannot perform 
their tasks as required. (American Speech-Language-Hearing Association-ASHA, 
2007). Individuals with speech and language disorders are classified as fluency 
disorders, language disorders, acquired language disorders, speech sound disor-
ders, motor speech disorders, voice disorders, and resonance disorders (Ministry 
of National Education-MEB, 2018). These disorders can negatively affect the indi-
vidual’s educational performance and social adaptation (Çiyiltepe, 2005). A study 
conducted on students with speech and language disorders in Türkiye stated that 
delayed speech, stuttering, pronunciation and voice disorders, and specific learn-
ing disabilities were the most common types of disorders (Maviş, 2011).

While speech and language disorders cause students to struggle with basic lan-
guage skills such as comprehension, production, reading, and writing (McLeod & 

1	 Prof. Dr., Necmettin Erbakan University, hakansari@gmail.com , ORCID iD: 0000-0003-4528-8936
2	 Research Ass., Necmettin Erbakan University, hbeyzayakici@gmail.com, ORCID iD: 0000-0001-6940-1185

mailto:hakansari@gmail.com
mailto:hbeyzayakici@gmail.com
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BÖLÜM 2

ANALYSIS OF ACRONYMS AND EPONYMS IN  
SECONDARY BIOLOGY TEXTBOOKS1

Dilara KARACA 2 

Duygu ÜLGER 3 

Sultan ÇIKRIK 4

INTRODUCTION

Textbooks are essential resources that organize and present information on cur-
riculum subjects systematically. They guide and educate students in alignment 
with course objectives, serving as primary sources of information (Ünsal & Güneş, 
2002). A textbook is a fundamental resource designed to teach a specific course to 
students at a particular level, with content aligned to the curriculum and reviewed 
and approved for accuracy (Gülersoy, 2013). In the Regulation on Textbooks pub-
lished in 2016, the Ministry of National Education defines a textbook as a book 
approved by the Board of Education and Instruction to be taught in formal and 
non-formal education and training institutions. The preparation of textbooks by 
the education programs adopted by the Ministry of National Education is one of 
the most critical conditions of educational practices. For this reason, it is necessary 
first to prepare the education programs that will form the basis of the textbooks 
and then prepare the textbooks by these programs (Demirel & Kıroğlu, 2021).

Textbooks remain one of the most essential educational materials for both stu-
dents and teachers. Although many different methods and materials have been 
developed and used over the years and many things have changed in the field of 
education and training, textbooks still maintain their importance (Yapıcı, Coşkun, 
& Akbayın, 2009). In the education programs, the aims of education are included, 
and therefore, it is emphasized which desired characteristics should be developed 
1	 This research was supported by TUBITAK 2209-A Research Project Support Programme for Undergraduate Students.
2	 Undergraduate Student, Gazi University, birondilara@gmail.com, ORCID iD: 0009-0008-8305-9222
3	 Undergraduate Student, Gazi University, duyguulger555555@gmail.com, ORCID iD: 0009-0002-3136-5355
4	 Ass. Prof. Dr., Gazi Faculty of Education, Department of Biology Education, sultanaltunsoy@gazi.edu.tr,  

ORCID iD: 0000-0002-6821-7922
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•	 Book authors and educators should take care not only to include terms but 
also to support them with clear, precise, and contextualized explanations. In 
addition, including a “glossary of terms” on topics where acronyms are fre-
quently used can contribute to students’ learning process.

•	 In the future, conducting such studies more comprehensively in different dis-
ciplines will increase the effectiveness of the terminology used in educational 
materials. At the same time, feedback studies with students can provide addi-
tional data on the comprehensibility of these terms. Enriching textbooks with 
student-centered and understandable content will be possible.
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CHAPTER 3

ARTIFICIAL INTELLIGENCE INTEGRATION INTO EDUCATION: 
TRANSFORMATION OF TEACHING PROCESSES AND 

CHANGES IN TEACHERS’ ROLE

Yüksel ALTUN 1

INTRODUCTION

Artificial intelligence (AI) represents one of the most groundbreaking advance-
ments in contemporary technology, driving transformative changes across vari-
ous disciplines. At its core, AI relies on the capability of machines and comput-
er systems to emulate—and in some cases surpass—human cognitive processes. 
Characterized by data-driven decision-making, learning, and adaptability, AI 
can revolutionize the foundational structures of teaching and learning when em-
ployed effectively (Miao et al., 2023; Rahayu, 2023).

In the field of education, AI applications enable educators to thoroughly ana-
lyze student performance, address individual learning needs, and develop adap-
tive learning systems to enhance the learning experience (Zawacki-Richter et al., 
2019; Chen et al., 2020; Miao et al., 2023; de Souza Zanirato Maia et al., 2023; 
Fitria, 2023; Annuš, 2024a; Annuš, 2024b). These systems improve student man-
agement for educational leaders and facilitate transparent and effective learning 
processes. By enhancing learning outcomes, AI offers a novel perspective on 
teaching practices. However, the widespread adoption of AI also raises signifi-
cant concerns about its potential effects on teachers’ roles and teacher-student 
interactions (Zawacki-Richter et al., 2019; Miao et al., 2023; Li et al., 2024). These 
uncertainties highlight the need for teachers to acquire new competencies, such as 
effectively leveraging technology, refining pedagogical strategies, and optimizing 
their interactions with students (Miao et al., 2023).

1	 Prof. Dr., Gazi University, Department of Chemistry Education, yukseloz@gazi.edu.tr,  
ORCID iD: 0000-0002-6651-6849.
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2024). Similarly, teachers may risk losing their central role in fostering human 
connections if AI dominates the classroom. To mitigate these risks, a balanced 
integration of AI is necessary, ensuring that it complements, rather than replaces, 
human educators (Shah & Asad, 2024; Tamrin & Jark, 2024).

Ethical considerations must remain at the forefront of AI integration in educa-
tion. Policymakers, educators, and technologists must collaborate to develop eth-
ical frameworks that guide the implementation of AI. These frameworks should 
prioritize transparency, accountability, and inclusivity, ensuring that AI is a tool 
for empowerment rather than exclusion (Nazaretsky et al., 2022; Li, 2024).

In conclusion, AI has the potential to revolutionize education by enhancing 
learning experiences, supporting teachers, and addressing the diverse needs of 
learners. However, its adoption must be approached with a commitment to eq-
uity, ethics, and sustainability. Teachers’ roles as mentors, guides, and emotional 
anchors remain indispensable, as their ability to inspire, empathize, and foster 
critical thinking cannot be replicated by machines. The education sector can cre-
ate dynamic, inclusive, and future-ready learning environments by fostering a bal-
anced partnership between AI and human educators. As AI technologies continue 
to evolve, their integration in education must prioritize the holistic development 
of students, ensuring that the human touch remains at the heart of teaching and 
learning.
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CHAPTER 4

BIOLOGY TEACHER CANDIDATES’ PERSPECTIVES ON 
VIRTUAL LABORATORY APPLICATIONS

Aycan KİBAR ERDOĞAN 1 

Semra MİRİCİ 2

INTRODUCTION

One of the fundamental conditions for reaching contemporary standards in edu-
cation is the content being delivered. However, the tools and methods used to ef-
fectively convey this content are equally significant. Today, technology has become 
as indispensable in education as books, teachers, and schools. Technological ad-
vancements have led to numerous studies on how these innovations can be used in 
the planning, implementation, and evaluation of educational processes (Çağıltay & 
Erdoğmuş, 2009; Lai & Bower, 2019). In the age of information, rapidly advancing 
technology has an increasing impact on all areas of education (Aydın & Soyer, 2020).

Sciences such as Mathematics, Biology, Physics, and Chemistry are fields that 
directly influence technological advancements and change. Knowledge and expe-
riences gained in these areas have contributed to the development of technologi-
cal tools and methods (Demirci, 1993).

Laboratory applications are among the most effective methods in teaching sci-
ence subjects. However, appropriate conditions for conducting laboratory appli-
cations are not always met (Kıyıcı & Yumuşak, 2005). Technical complexities of 
traditional teaching methods and the abstract nature of certain concepts make 
it difficult for students to understand topics in STEM (Science, Technology, En-
gineering, and Mathematics) courses (Zheng, 2015; Yager, 2000). With the op-
portunities provided by digitalization, new instructional models have emerged 
in laboratory applications. Today, information and communication technologies 
(ICT) have reached a level capable of providing the necessary environments and 
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Implementing such strategies will support future biology teachers in adapting 
to technological advancements and providing students with effective and compre-
hensive learning experiences.

To enhance the role of virtual laboratories in biology teaching, it is crucial to 
develop educational strategies that allow teacher candidates to strengthen their 
theoretical knowledge and gain practical experience. The findings of this study 
indicate that virtual laboratories offer advantages such as easy access, safe experi-
ment environments, time-saving, and learning motivation, but challenges such 
as lack of real-life experience and technical issues should also be considered.

Combining virtual laboratories with traditional laboratory applications will 
enable teacher candidates to adapt to technological advancements and provide 
students with more effective and comprehensive learning experiences.
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CHAPTER 5

CORRECTING MISCONCEPTIONS ABOUT ATOMS AND 
MOLECULES IN PRIMARY AND SECONDARY SCHOOL 

STUDENTS USING MODELING TECHNIQUES

Aynur GÜNDÜZ 1 
Tahir ATICI 2

INTRODUCTION

In recent years, science education literature is filled with research reports that 
define and explain the difficulties students encounter in understanding scientific 
concepts, and explore ways to improve and correct these issues. The causes for 
these difficulties have been researched and defined in different ways by various 
researchers such as; “misunderstandings”, “alternative structures”, “intuitive judg-
ments”, “preconceptions”, “natural reasoning (spontaneous conclusions)”, “science 
as understood by students” and “naive beliefs” (Griffiths & Preston, 1992, Luera, 
Otto & Zitzewitz, 2005).

The concept of matter and its particulate nature, expressed through atoms 
and molecules, is taught to students starting from the fifth grade as a part of the 
science curriculum. Matter is composed of atoms and molecules (Nicoll, 2001, 
Dhindsa & Anderson, 2004, Bilir Digilli & Karaçam, 2018), and its properties are 
determined by the behavior of these constituent particles.

The aim of this study is to identify the scientific and non-scientific miscon-
ceptions regarding atoms and molecules among students in the fifth, sixth, sev-
enth, and eighth grades of primary education, as well as ninth, tenth, and eleventh 
grades of secondary education. Furthermore, the study seeks to determine the 
prevalence and causes of these misconceptions and to examine the effectiveness 
of modeling-based activities in minimizing these misconceptions and enhanc-
ing students’ understanding of atomic and molecular concepts (Cardoso & et al., 
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CHAPTER 6

DESIGN OF AN ARTIFICIAL INTELLIGENCE-SUPPORTED 
TEMPERATURE-CONTROLLED ARDUINO UNO pH METER 

FOR STUDENT LABORATORIES

Yüksel ALTUN 1

INTRODUCTION

The availability of advanced experimental equipment and students’ capacity to 
use these resources effectively serves as a cornerstone in scientific education and 
research (Hofstein & Lunetta, 2004). This is important for improving students’ 
understanding of scientific concepts and enables researchers to conduct pion-
eering works. However, the high costs of modern laboratory equipment make it 
difficult for many educational institutions to procure these resources widely, re-
ducing the effectiveness of experiential learning processes (Schweingruber, Hilton 
& Singer, 2006). In particular, these limitations severely restrict students’ oppor-
tunities to develop scientific comprehension and engage in experiential learning 
in developing regions (Hofstein & Lunetta, 2004).

According to Kolb’s experiential learning theory, the learning process consists 
of a four-stage iterative cycle: acquiring concrete experiences, observation and 
data collection, forming abstract concepts and generalizations, and conducting 
new tests to verify these concepts (Kolb, 1984). This model emphasizes the im-
portance of testing abstract concepts through concrete experiences to ensure their 
validity. Students should develop concepts that they can integrate into logical the-
ories by observing and reflecting on their experiences, and they should be able 
to use these theories in problem-solving and decision-making stages. Individuals 
perceive information by feeling or thinking and process it by observing or doing.

For students to effectively experience this learning cycle, active participation 
in repeating experiences, data collection, analysis, and feedback processes are re-
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In real-world applications, the pH values of natural water samples and various 
food products such as orange juice, vinegar, and yogurt were measured to assess 
the device’s practical performance. The results indicated that the device exhibits 
consistent performance with low error percentages and high repeatability, mak-
ing it capable of providing reliable measurements beyond controlled laboratory 
environments.

Using AI tools in the code development process accelerated programming, re-
duced potential errors, and optimized system performance. This approach offers 
an educational advantage by enabling students to gain experience with modern 
technologies such as microcontroller programming and AI applications.

Despite the device’s successful outcomes, certain limitations exist. The device’s 
accuracy may not fully match the high-end commercial pH meters required for 
advanced research applications. Regular calibration and maintenance are neces-
sary to maintain long-term accuracy. Future studies are recommended to enhance 
sensor quality, develop more precise calibration protocols, and expand the device 
to include additional parameters such as conductivity or dissolved oxygen meas-
urements.

In conclusion, the developed AI-supported, temperature-controlled Arduino 
UNO pH meter provides a cost-effective, reliable, and educational tool for student 
laboratories. This device bridges the gap between theoretical concepts and prac-
tical applications, allowing students to gain experience in analytical chemistry 
and modern technological tools. By offering an accessible alternative to expen-
sive commercial instruments, this project has the potential to support experiential 
learning and promote innovation in educational environments.
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CHAPTER 7

EDUCATION FOR SUSTAINABLE DEVELOPMENT: AN 
EVALUATION OF EDUCATIONAL POLICIES IN TURKEY

Beril SALMAN AKIN 1

INTRODUCTION

Sustainable Development is an approach that aims to meet present needs without 
compromising the ability of future generations to meet their own needs. The en-
vironmental degradation, depletion of natural resources, and growing social and 
economic inequalities caused by human activities make this approach essential. 
Education plays a crucial role in raising sustainability awareness among individ-
uals and is seen as a critical tool for achieving sustainable Development in line 
with the United Nations’ Sustainable Development Goals (SDGs). The process 
began with the Stockholm Conference in 1972, continued with the Rio Summit 
in 1992, and gained significant momentum worldwide with the United Nations 
Decade of Education for Sustainable Development from 2005 to 2014. During this 
period, education expanded to increase environmental awareness and encompass 
social justice and economic sustainability. Education for Sustainable Development 
in Turkey has made notable progress in recent years. The Ministry of National 
Education (MoNE) implemented curriculum revisions in 2018 and 2024, inte-
grating sustainability-themed topics such as environmental awareness, recycling, 
energy efficiency, and climate change into various subjects from primary to high 
school. These themes are addressed in subjects like Science, Social Studies, and 
Geography, while non-governmental organizations also work to raise awareness 
through educational projects and workshops.

Examining how Turkey’s education policies align with sustainable develop-
ment goals is crucial for understanding the effectiveness of domestic reforms and 
the extent to which they meet international standards. This research explores how 
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ently and holistically. Students should be provided with a continuous pathway for 
learning about sustainability throughout their Education, with these topics being 
addressed in a complementary way.

Given technological advancements, the widespread use of digital education 
platforms offers significant opportunities for sustainable development educa-
tion. In Turkey, remote learning systems should be more actively utilized to reach 
broader audiences on environmental education and sustainability topics.

Turkey’s signing of the Paris Climate Agreement and other international envi-
ronmental commitments underscores the importance of sustainable development 
education. Within this framework, students should be given opportunities to gain 
a broader global perspective and contribute to climate action.

All assessments indicate the need for an educational model where students 
are not limited to theoretical knowledge but also develop sustainable behav-
iors. Therefore, efforts in curriculum development, teacher training, communi-
ty awareness projects, and digital tools will accelerate Turkey’s progress toward 
achieving sustainable development goals.
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CHAPTER 8

LOOKING INTO A MIRROR HELD UP TO JARRING REALITY: 
THE DEEP IMPRINTS OF POVERTY IN CHILDREN’S POETRY

Gökçe DEMİRYÜREK 1

INTRODUCTION

Although poetry is perhaps the oldest literary genre, the lack of a clear and com-
prehensive definition of poetry stems from its unique characteristics in both form 
and content. In form, the poems are an extension of the lullabies and nursery 
rhymes that evoke childhood memories, a calm and familiar harbor with its ele-
ments of harmony and rhythm, and a series of associations that correspond to 
different experiences for each reader with the emotional load in its content. That 
is why there are many different definitions of poetry. One of the best known is 
Coleridge’s definition: “The best words in the best order” (Phillis, 2003). While 
Coleridge focused on form in this definition, another well-known definition re-
fers to content and emotional load by saying “the art of saying much in few words”. 
It is not possible to say that children’s poetry has a separate definition from poems 
written for adults. The distinction is the expression “choosing children as the tar-
get audience” or “suitability for the child” (Sever, 2008). Rather than the defin-
itions of adult and children’s poetry, it should be a priority to emphasize the power 
of poetry and enable children to benefit from this magical genre. Because in order 
to raise children who are peaceful and appreciate literature, it is necessary to teach 
them to love and miss poetry (Rozsak, 2013).

In today’s complex and turbulent world, poetry serves as a reminder of our 
human condition. We see the most sincere, cleanest and farthest from falsehood 
in poems. The power of poems is undeniable, not only in conveying emotions but 
also in conveying ignored realities. What about children’s poems? Although there 
are many different opinions on what the purpose of children’s poems is or how 
children’s poems should be, a common judgment is that children’s poems direct 
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highlight how poverty undermines these rights and emphasize the role of society 
in ensuring them. These commonalities show the depth and diversity of the po-
ems’ perspectives on poverty. While each of the poets addresses poverty from a 
different perspective, they convey a common message: That every child has equal 
rights and that poverty should not prevent the realization of these rights.
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CHAPTER 9

PRE-SERVICE EFL TEACHERS’ ENGAGEMENT WITH 
SUSTAINABLE DEVELOPMENT GOALS THROUGH RECYCLED 

MATERIALS

Abide TUNCER 1 

 Ayça ASLAN 2

INTRODUCTION

In recent years, sustainability has become more and more a priority to cultivate 
global citizens, especially within an educational context. The central problem is 
that neither teachers nor pupils are aware of the Sustainable Development Goals. 
This state of affairs constitutes a grave challenge in today’s educational environ-
ment, where awareness of these issues is crucial for making a successful response 
to global sustainability imperatives. The research has a broader value with respect 
to environmental sustainability within educational settings regarding the exam-
ination of sustainability practices’ alignment with the global agenda of the SDGs. 
The study adds to the insights on pedagogical innovation in foreign language 
teaching and a way for educators to take concrete steps toward reducing their 
footprint. This current study points out both the relationship between education 
and sustainability, as well as the contribution of educational institutions to the 
SDGs.

The main purpose of this study is to investigate pre-service English language 
teachers’ awareness, perceptions, and attitudes towards the inclusion of recycled 
course materials in English language teaching and their potential contribution to 
the SDGs. The general aims of this project are to find out what pre-service EFL 
teachers think about the role of recycled course materials in achieving the SDGs, 
to assess their views on the use of these materials in teaching English to young 
learners (TEYL), and to determine how much awareness they have on this issue.
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While this study adds to the already published works on sustainable education, 
it also points to areas of further research. Future studies can be designed to as-
certain how logistic barriers to using recycled materials can be overcome and the 
long-term implications of infusing SDGs across different learning environments. 
This would help educators tap into the full potential of sustainable practices to-
ward creating a global generation of conscious, linguistically proficient learners.
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CHAPTER 10

REVIEWING GAME-BASED LEARNING RESEARCH IN 
SCIENCE EDUCATION WITH BIBLIOMETRIC ANALYSIS

Şeyma ULUKÖK YILDIRIM 1 

Duygu SÖNMEZ 2

INTRODUCTION

Digitalization in education has radically transformed teaching methods and 
pedagogical approaches, leading to the adoption of innovative methods that make 
learning experiences more effective and motivating to support learners’ acquisi-
tion of knowledge and skills. In this context, game-based learning (GBL) stands 
out as a learning method that aims to develop learners’ cognitive, emotional, and 
social skills (Granic et al., 2014; Hartt et al., 2020; Mahendra et al., 2022; Plass et 
al., 2015). The ability of GBL to transform learning processes, especially in disci-
plines such as science, where abstract concepts are dense, makes this method even 
more valuable as a pedagogical tool in science education (Khan et al., 2017; Wang 
& Zheng, 2021).

Science education is crucial for fostering scientific and democratic values, en-
hancing individuals’ scientific and democratic literacy, and driving technologi-
cal advancements in society (Crandall, 2019; Grinis, 2019; Trna & Trnova, 2015). 
Especially in today’s world, youth’s interest in science and science related careers 
are desired more than ever thus requires a strong science education. Despite its 
importance, science education encounters numerous structural and pedagogical 
challenges. Fundamental problems such as insufficient teacher support, psycho-
logical (self-efficacy, anxiety, emotional dimensions) and physiological factors 
that negatively affect students’ performance, and epistemological deficiencies hin-
der the effectiveness of science education (Martin et al., 2021; Wang et al., 2023). 
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As with any other research, this study has some limitations. The analysis was 
limited to metadata and citation counts obtained from the WoS database. More-
over, only VOSviewer software was used in the bibliometric analysis process, and 
only articles published in English were included in the study. Other publications, 
such as book chapters and conference proceedings, were excluded from this anal-
ysis. Future studies can be conducted more broadly to overcome these limitations 
and include different databases (e.g., Scopus, Google Scholar). Various data visu-
alization methods could be evaluated using alternative bibliometric analysis soft-
ware (e.g., CiteSpace, Gephi). Furthermore, a broader perspective can be gained 
by including publications such as book chapters, theses, and conference proceed-
ings. Research on GBL applications in different disciplines can also significantly 
contribute to the literature in this field.
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CHAPTER 11

TAXONOMY APPLICATIONS IN COASTAL ECOSYSTEMS: 
SCIENTIFIC RESULTS AND EVALUATION OF PROJECT-BASED 

LEARNING METHOD

Songül YURTTAŞ 1 
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INTRODUCTION

Learning is personal, and each person learns differently (Cevizci, 2013). Today, 
social structure, information, communication, and education are all changing 
and evolving in parallel with the advancements in technology. Individual char-
acteristics, needs, and expectations have consequently become inevitable, as have 
changes to educational activities (Yalın, 2017). Instead of producing passive and 
rote learners who are not left behind the technological advancements of today, 
the educational system has a responsibility to produce individuals who can learn, 
conduct research, and are able to evaluate and synthesize the knowledge they ac-
quire (Maden et al. 2011). In the real world, educational systems aim for a student 
model who finds the information on his own and can also choose and extract the 
necessary information from an enormous amount of information, rather than one 
who finds the information ready and follows a teacher (Tunca et al, 2015).

Today, it is evident that the majority of nations seek to produce people who can 
think, comprehend, question, solve problems, and generate information in order 
to become contemporary societies. With the simple teaching approach that in-
structors typically use, which involves transmitting only the knowledge that the 
teacher has generated and presented to the student, it is impossible to expect pu-
pils to acquire qualified thinking skills like the ability to evaluate and synthesize 
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Sample texts regarding the presentations of the participants during the project 
are given below.

Team A: Study Area and Sampling
Using the YSI 85 Handheld Oxygen, Conductivity, Salinity, mg/L C and Temper-
ature System measuring device, samples were collected on January 16, 2022, April 
16, 2022, July 16, 2022, and November 16, 2022 from the location with coordinates 
36.769917,34.561375 on the Viranşehir coast of Mersin. The temperature and salinity of 
the water were measured and recorded. Using the Karaman-Chappius process, it was ex-
tracted from the sand. Twenty samples were filtered using 50 μm filters from the trenches 
that were opened at a depth of one meter on the seashore. The samples that were gath-
ered using the filters were sent to the Mersin University Chemistry Laboratory in jars 
that contained 96% ethanol..
Preparation: Using pipettes, samples in ethanol were put in a petri plate. Using the bro-
ken slide approach, copepod samples that were isolated by examination with an Olym-
pus Trinocular Zoom Stereo Microscope (SZ61 TR) were prepared by placing them on 
a slide with glycerin drops. Prior to being examined under a ZEISS LSM 700 brand con-
focal microscope, the samples were separated and stained using a solution made with 
0.5 grams of Congo Red and 100 milliliters of water. The stained sample was then placed 
in glycerin that was dropped onto the slide’s ring file divider to finish the preparation. 
(Kamanlı and others.).
Species Determination: Using a ZEISS LSM 700 brand confocal microscopy with an x40 
objective and an Olympus: CX22 brand light microscope with an x20 objective, the pre-
pared samples were inspected. A light microscope with an x20 objective was used for 
dissection, and drawings were created. Utilizing the Turkey Ectinosomatidae Genus and 
Species Identification Key, the samples were identified by species. Karaytuğ, Süphan, and 
colleagues (2010).
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CHAPTER 12

THE EFFECT OF DOCUMENTARIES ON CLIMATE CHANGE 
AWARENESS OF 5TH GRADE MIDDLE SCHOOL STUDENTS
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INTRODUCTION

Documentaries, defined as “a film, radio or television program that gives facts 
about something,” have the potential to significantly enhance the educational pro-
cess due to their visual language and narrative content. In science and biology edu-
cation they present valuable resources. Documentaries, as a storytelling medium, 
able to uniquely present real-world environmental issues with real people and 
events, rather than professional actors (Shapiro, 1997). Documentaries, have an 
immersive nature as they combine visual, auditory and narrative elements, which 
enables them to influence a broad range of audience on environmental issues in-
cluding students (Bahk, 2010). In science education visualization of the abstract 
phenomena plays a critical role in the learning process and documentaries offer 
an effective alternative to hands-on experiences that are often limited by practical 
constraints of an average classroom (Öngel-Erdal, Sönmez, & Day, 2002).

The climate crisis, remains one of the most urgent global challenges demand-
ing immediate action and awareness. The pandemic has brought out the intercon-
nected nature of our globalized world, revealing how individual behaviors can 
influence broader systems. Global efforts to address the climate change focus on 
various sectors, such as industry and economy, with education receiving signifi-
cant attention as a critical front in these initiatives. Development of curricula tar-
geting content on or related to climate issues and environment is one of the ways 
we fight climate crisis. An understanding of the environment, climate related is-
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To reflect this interdisciplinary reality, school curricula should be structured to 
incorporate climate change education across multiple subjects, fostering broader 
awareness and understanding. By embedding climate change content into diverse 
disciplines, students not only gain comprehensive knowledge but also develop 
critical interdisciplinary process skills necessary for tackling complex, real-world 
problems of the twenty-first century (McCright et al., 2013). This approach offers 
a unique opportunity to prepare students as informed and proactive global citi-
zens capable of addressing the challenges of climate change through collaborative 
and innovative solutions.

Students also cited printed sources, media channels, and their daily obser-
vations as key sources of information on climate change. This highlights an op-
portunity for future studies to design content aimed at increasing climate change 
awareness through the media platforms students frequently engage with, effec-
tively capturing their attention.

The findings from the activity sheets revealed that while students felt sadness 
about climate change, they also expressed hope and a sense of responsibility to 
address the issue. However, the current study has some limitations, including a 
small sample size, the use of only one documentary in only one unit, and a focus 
on short-term effects without long-term follow-up. These factors may restrict the 
generalizability of the results.

Future research could explore the long-term impact of documentaries on stu-
dent behavior and attitudes toward climate change. Additionally, studies incor-
porating multiple documentaries across various subjects could provide deeper 
insights into their effects on climate literacy. Examining emotional and behavio-
ral changes in larger, more diverse student groups would further enhance under-
standing of the role of documentaries in fostering climate awareness and action.
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CHAPTER 13

THE EUROPEAN GREEN DEAL: ROADMAP FOR 
SUSTAINABLE GROWTH AND CLIMATE NEUTRALITY

Yaren Naz SERDAROĞLU 1  

Beril SALMAN AKIN 2

INTRODUCTION
The European Green Deal is a novel growth strategy designed to convert the EU 
into a just and thriving society characterized by a modern, resource-efficient, 
and competitive economy that achieves net-zero greenhouse gas emissions by 
2050 while decoupling economic growth from the consumption of resources. 
The European Commission publishes it on 11 December 2019 (European Com-
mission, 2019). Advances in transport, agriculture systems ecosystems, and bio-
diversity are all required, as well as efforts to further develop a circular economy 
that ensures products can be reused and recycled. From 2021 to 2027, 35 per-
cent of the EU’s research funding will be dedicated to developing climate-friendly 
technologies. The European Green Deal represents a collective effort by the EU 
to address the pressing challenges posed by climate change and environmental 
degradation while fostering economic growth and social well-being within a sus-
tainable framework. It involves legislation, funding mechanisms, and collabora-
tions between member states, industries, and civil society to achieve its ambitious 
goals. Key objectives of the European Green Deal include (Figure 1):
•	 Climate Neutrality: The primary goal is to make Europe the world’s first cli-

mate-neutral continent by 2050. This entails reducing greenhouse gas emis-
sions to net-zero levels, where any remaining emissions are offset by measures 
such as carbon capture or reforestation.

•	 Clean Energy: The deal emphasizes adopting renewable and clean energy 
sources, reducing reliance on fossil fuels, and promoting energy efficiency to 
achieve a sustainable energy system.

1	 MSc Student, Department of Environmental Sciences, Institute of Science, Gazi University,  
serdarogluyarennaz@gmail.com

2	 Prof. Dr., Gazi University, Faculty of Gazi Education, Department of Biology Education, bsakin@gazi.edu.tr,  
ORCID iD:0000-0003-1730-154X



Global Perspectives in Educational Research 

- 238 -

of electric vehicle production facilities, further solidify Turkey’s role in the re-
gional green transformation. Despite these efforts, significant challenges remain. 
Agriculture, energy, and waste management sectors require substantial reforms to 
meet EU sustainability criteria. The potential impacts of the Carbon Border Ad-
justment Mechanism (CBAM) demand accelerated decarbonization and resource 
efficiency improvements. Strengthening public-private collaboration, leveraging 
international partnerships, and mobilizing financial resources will be critical for 
Turkey to overcome these hurdles and fully integrate into the European Green 
Deal’s framework.

On a global scale, the European Green Deal serves as a benchmark for sustain-
ability, showcasing how policy integration, technological innovation, and inter-
national cooperation can converge to address complex environmental challenges. 
Including biodiversity strategies, nature-based solutions, and zero-pollution am-
bitions reinforces the need for a balanced approach that aligns economic growth 
with ecological preservation.

In conclusion, the European Green Deal exemplifies a visionary and inclusive 
strategy for achieving climate neutrality and sustainable development. Its imple-
mentation requires a coordinated effort across all sectors and stakeholders, not 
only within the EU but also in collaboration with neighboring regions and global 
partners. For countries like Turkey, aligning with the EGD allows them to mod-
ernize their economies, enhance competitiveness, and contribute meaningfully to 
global environmental objectives. As the EU and its partners advance towards these 
shared goals, the European Green Deal emerges as a transformative blueprint, of-
fering lessons and inspiration for a sustainable and equitable future worldwide.
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CHAPTER 14

THE LEVEL OF ABILITY OF 8TH SCIENCE AND TECHNOLOGY 
SYLLABUS TO RAISE INTEREST OF STUDENTS TOWARDS 

BIOTECHNOLOGY
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INTRODUCTION

In the last quarter of the twentieth century, the greatest development in biology has 
occurred in the field of biotechnology. In particular, the discovery of endonucleas-
es that recognize specific sequences of the DNA molecule and make intelligent 
cuts has opened the way to manipulate the genetic information of one species and 
combine it with the genetic information of another species. This situation brings 
an opening before humanity, where it is not known where it will end. It is now 
possible to use the genetic information of the living organism by directing its ex-
isting power in the production of goods and services. This development, which ex-
presses the transformation of biological information into technology, has taken its 
place in the scientific literature as ‘Biotechnology’ and ‘Genetic Engineering’. This 
represents such an important development that there have even been those who 
have called our age the ‘Century of Biology’ (Kaytancı, 2004; Beizer & Case,1990).

If we want our students to be good consumers and decision makers in the 
future, they need to be provided with sufficient knowledge. Having sufficient 
knowledge will enable students to develop positive attitudes towards science and 
technology (Hilton et al., 2011). With a good biotechnology education, students 
can be given the opportunity to form their own opinions about the risks and dis-
advantages of modern biotechnology, as well as up-to-date and accurate informa-
tion (Chen & Raffan, 1999; Şahin & Ünaldı Coral, 2023).
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in education, and techniques that prioritize concretizing elements and visual 
elements such as videos, slides, computers and the internet should be includ-
ed.

•	 The learning levels of genetic engineering and biotechnology concepts should 
be determined, concepts that are difficult to learn should be determined and 
new strategies should be developed for teaching these concepts.

•	 Science and technology teachers should be trained as knowledgeable and ex-
perienced in the fields of genetic engineering and biotechnology so that they 
can convey correctly; In order for them to keep up with the rapidly developing 
technology in today’s conditions and to update their knowledge, in-service 
training should be given and opportunities should be prepared in line with 
these purposes.

REFERENCES
Atasoy, B., Atıcı, T., Taşar, M. F., & Taflı, T. (2020) Development and Validation of Biotechnolo-

gy Knowledge Scale (BKS). Hellenic Journal of STEM Education, 1(1), 33–42. https://doi.
org/10.51724/hjstemed.v1i1.3.

Bahri, N. M., Suryawati, E., & Osman, K. (2014) Students’ Biotechnology Literacy: The Pillars of 
STEM Education in Malaysia. Eurasia Journal of Mathematics, Science and Technology Educati-
on, 10(3), 195-207. https://doi.org/10.12973/eurasia.2014.1075a

Beizer, B. & Case, C. L. (1990) What is Biotechnology? The American Biology Teacher, 52(6), 376-
378.

Cavanagh, H., Hood, J. & Wilkinson, J. (2005) Riverina high school students’ views of biotechnolo-
gy. Issues in Biotechnology Teaching, 8 (2).

Chen, S. Y. & Raffan, J. (1999) Biotechnology: Student’s knowledge and attitudes in the UK and 
Taiwan. Journal of Biological Education, 34 (1), 17–23.

Dawson, V. & Soames, C. (2006) The effect of biotechnology education on Australian high school 
students’ understandings and attitudes about biotechnology processes. Research in Science And 
Technological Education, 24 (2), 183–198.

Dawson, V. (2007) An exploration of high school (12–17-year-old) students’ understandings of and 
attitudes towards biotechnology processes. Research in Science Education, 37, 59–73.

Demirci, M., & Yüce, Z. (2018) Experimental planning of the lesson for 8th grade students in teach-
ing the subject of biotechnology and genetic engineering. Sakarya Üniversitesi Eğitim Fakültesi 
Dergisi, 35, 87108.

Eroğlu, S. (2006). Görsel ve işitsel materyal kullanımının ortaöğretim 3. sınıf öğrencilerinin biyotekno-
loji ile ilgili kavramları öğrenmeleri ve tutumları üzerine etkisi. Yüksek Lisans Tezi, Gazi Üniver-
sitesi Eğitim Bilimleri Enstitüsü, Ankara.

Garrett, S. (2009). Professional development for the integration of biotechnology education. Unpub-
lished Maters of Education thesis. Queensland University of Technology.

Hilton, A., Nichols, K. and Kanasa, H. (2011) Developing tomorrow’s decision-makers: Opportu-
nities for biotechnology education research. Australian Educational Researcher, 38 4: 449-465.

Karasar, N. (1984). Bilimsel araştırma yöntemleri. Ankara: Hacettepe Taş.
Kaytancı, T. E. (2004). Ortaöğretim öğrencilerinin genetik mühendisliğine ilgilerinin belirlenmesi. 

Yüksek Lisans Tezi, Gazi Üniversitesi Eğitim Bilimleri Enstitüsü, Ankara.
Kidman, G. (2009) What is an ‘ınteresting curriculum’ for biotechnology education? students and 

teachers opposing views. Research in Science Education, http://dx.doi.org/10.1007/s11165-009-
9125-1



Global Perspectives in Educational Research 

- 254 -

Klop, T. & Severiens, S. (2007) An exploration of attitudes towards modern biotechnology: A study 
among Dutch secondary school students. International Journal of Science Education, 29 (5), 
663–679.

Leslie, G. & Schibeci, R. (2003) What do science teachers think biotechnology is? Does it matter? 
Australian Science Teachers Journal, 49 (3), 16-21

N Umamah, K Mahmudi, Agustiningsih, & Suratno. (2020). Development of Augmented Reality 
in Biotechnology processes as a Supporting Media for Science Learning Modules in Elementa-
ry Schools. IOP Conference Series: Earth and Environmental Science, 485: 012069. https://doi.
org/10.1088/1755-1315/485/1/012069

Severcan, F. Ozan, A., & Haris, P. I. (2000) Development of biotechnology education in Turkey. Bio-
chemical Education, 28 (1), 36-38. https://doi.org/10.1016/S0307-4412(99)00116-8

Sinan, O. (2015). Öğrencilerin Biyoteknoloji İle İlgili Bilgi ve Tutumların Farklı Değişkenlere Göre 
İncelenmesi (Investigation of Students’ Knowledge and Attitudes about Biotechnology Accord-
ing to Different Variables). YYÜ Eğitim Fakültesi Dergisi, 12 (1), 183-201.

Soetaert W. & Vandamme, E. (2006) Endüstriyel Biyoteknolojinin Etkisi (The impact of industrial 
biotechnology). Biotechnology Journal, 1, 756–769.

Şahin, B., & Ünaldı Coral, M. N. (2023) Fen Bilimleri Öğretmenlerinin Biyoteknoloji Öğretimi 
Konusundaki Görüşlerinin İncelenmesi. Fen Bilimleri Öğretimi Dergisi, 11 (2), 327-355. https://
doi.org/10.56423/fbod.1265205

Thieman, J. W. & Palladino, A. M. (2013). Biyoteknolojiye giriş (Introduction to biotechnology) 
(Translated by M. Tekeoğlu,). Ankara: Palme Yayıncılık

Üstün, Ç., & Demirci, N. (2106) Biyoteknoloji, tıp ve etik (Biotechnology, medicine and ethics). Ege 
Tıp Dergisi / Ege Journal of Medicine, 55 (3), 158-162.

Zhou, X., Lin, J., Zhang, L., Chen, Z., Yin, Y., Guo, B., Sun, X. & Tang, K. (2006). The development 
of biotechnology education in China. Biochemistry and Molecular Biology Education, 34 (2), 
141-147.



- 255 -

CHAPTER 15

THE ROLE OF EXPERIENTIAL LEARNING IN DEVELOPING 
STUDENTS’ ATTITUDES TOWARDS SUSTAINABILITY IN 

TOURISM EDUCATION
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Nesrin M. BAHÇELERLI 2

INTRODUCTION

Good planning of the facilities ensures that students are successful and motiv-
ated in lessons. Educational institutions are constantly looking for new ways in 
this direction. Their goal is to excite and motivate students (Al Rawashdeh et al., 
2021). Providing the right environment and using innovative products are very 
important to ensure that the lesson is permanent in the minds of the students. 
Technology plays an important role in studies to ensure that students are active in 
the lesson. While technology makes the lessons fun and simple, it also facilitates 
access to information (Raja & Nagasubramani, 2018).

Many fields of education are carrying out research on technological tools that 
can be used during the planning of lessons and teaching activities. The acquisition 
of appropriate materials according to the needs and possibilities leads to signif-
icant changes in the way lessons are taught. This affects students’ desire to learn 
and the success of the school (Kaur, et al., 2020).

Tourism education will facilitate the paradigm shift from passive to transform-
ative. Therefore, the role of tourism education in driving the transformative agen-
da needs to be reorganised. There are various approaches to tourism education 
that focus on vocational training.

These are a balanced approach, a work-centred approach, a student-centred 
approach and a community-centred approach. A balance between theory and 
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CHAPTER 16

THE USE OF AUGMENTED REALITY IN THE TEACHING OF 
THE WATER CYCLE1

Müge Ezgi AYYILDIZ 2 

 Pelin DEMİR 3 
Nazlı Gökben ATILBOZ 4

INTRODUCTION

Various research studies have been conducted, and applications have been de-
veloped on how to use technological developments in education. In recent years, 
one of these developments, augmented reality technology, has been widely used 
to make it easier to understand subjects that are difficult to visualize and increase 
students’ interest in the subject. Augmented reality is a technology that integrates 
the features of real-world events with the virtual environment and enriches ab-
stract concepts with concrete images (Azuma, 1997). Studies investigating the 
effects of augmented reality applications on cognitive and affective domains in 
teaching different biology topics, such as the classification of living things, sys-
tems, energy transformations, and cell divisions, have been conducted, and it 
has been determined that they make positive contributions (Erbaş & Demirer 
2019; Altınışık, 2021; Karadavut, 2021; Çiloğlu, 2022). Among biology subjects, 
the water cycle is essential in terms of environmental education and protection 
of ecological balance (Çelikler & Topal, 2011). Within the scope of the ecology 
course, it has been determined that students lack knowledge and have some mis-
conceptions about the water cycle, which has a significant place in the world (Der-
man & Yaran, 2017; Koomson & Owusu-Fordjour, 2018). While teaching ecology 
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given an opportunity to develop applications. Future studies can be conducted to 
examine the effectiveness of augmented reality applications in teaching different 
biology subjects.
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