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Dear Readers,

We are delighted to present you the July 2026 issue of the Journal of Limitless Education and
Research and published. The Limitless Education and Research Association (LERA) started its
publication life in 2016 and it has been continuously published for 11 years. The aim of our journal
published by the LERA board members is to contribute to the field of education and research with
new current scientific studies. To this end, theoretical and experimental original research, review
articles, thesis summaries, and other scientific works are published for free and shared with readers
at both nationwide and worldwide.

The Journal of Limitless Education and Research (J-LER) is published three times as of March,
July, and November per year in both Turkish and English. Manuscripts submitted to the journal are
checked and evaluated by at least two referees, editors, field editors, and also Turkish and English
language editors. The members of the Referee and Scientific Committee of the journal consist of
academics, researchers, experts, educators and teacher writers from different countries. Therefore,
our journal is prepared for publication with the scientific efforts, contributions and support of
international experts and academics. As a result of meticulous inquiries, current and new studies
are included in each issue.

Journal of Limitless Education and Research (J-LER), which has been published for eleven (11)
years without compromising its academic and scientific quality, is indexed in EBSCO, Education Full
Text (H.W. Wilson) Database Coverage List, which is accepted as a field index by Inter-University
Academic Council (UAK). In addition, it is scanned in various national and international indexes such
as ASOS, DRIJI, ESJI, OAJI, ROAD, SIS, SOBIAD, WorldCat and receives many citations. According to
the SOBIAD impact factor, our journal ranks high among scientific journals in our country. We
continue to work to scan the publication network of our journal in wider national and international
indexes.

In the July 2026 issue of our journal, six (6) scientific studies are presented to the readers.
We would like to thank to all the authors, editors, referees, scientific committees and translators
who contributed to the preparation and publication of this issue. We hope that our journal will
contribute to scientists, researchers, educators, teachers and students in the field.

The Editor of Journal of Limitless Education and Research
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Degerli Okuyucular,

Sizlere Dergimizin Temmuz 2026 sayisini sunmaktan blyik mutluluk duyuyoruz. Sinirsiz
Egitim ve Arastirma Dergisi (SEAD) yayin hayatina 2016 yilinda baslamis ve 11 yildir kesintisiz olarak
yayinlanmaktadir. Sinirsiz Egitim ve Arastirma Dernegi (SEAD) lyeleri tarafindan yayinlanan
dergimizin amaci, glincel ¢alismalarla egitim ve arastirma alanina katki saglamaktir. Bu amagla
kuramsal ve deneysel 6zglin arastirmalar, derleme makaleler, tez 6zetleri ve cesitli bilimsel
calismalar (icretsiz yayinlanmakta, ulusal ve uluslararasi diizeydeki okuyuculara sunulmaktadir.

Sinirsiz Egitim ve Arastirma Dergisi (SEAD), yilda U¢ kez Mart, Temmuz ve Kasim aylarinda
Tiirkge ve ingilizce olmak lizere iki dilde yayinlanmaktadir. Dergiye génderilen calismalar en az iki
hakem, editdr, alan editérii, Tirkce ve ingilizce dil editérleri tarafindan kontrol edilerek
degerlendirilmektedir. Dergi Hakem ve Bilim Kurulu uyeleri farkli tlkelerdeki akademisyen,
arastirmaci, uzman, egitimci ve 6gretmen yazarlardan olusmaktadir. Boylece Dergimiz uluslararasi
uzman ve akademisyenlerin bilimsel ¢abalari, katki ve destekleriyle yayina hazirlanmaktadir. Titiz
incelemeler sonucu her sayida giincel ve yeni calismalara yer verilmektedir.

Akademik ve bilimsel kalitesinden 6diin vermeden on bir (11) yildir yayin hayatini siirdiiren
Sinirsiz Egitim ve Arastirma Dergisi (SEAD), UAK tarafindan alan indeksi olarak kabul edilen EBSCO,
Education Full Text (H.W. Wilson) Database Covarage List’te dizinlenmektedir. Ayrica ASOS, DRII,
ESJI, OAJl, ROAD, SIS, SOBIAD, Worldcat WorldCat gibi ulusal ve uluslararasi gesitli indekslerde
taranmakta ve cok sayida atif almaktadir. SOBIAD etki faktériine gére Dergimiz, Glkemizdeki bilimsel
dergiler icinde Ust siralarda bulunmaktadir. Dergimizin yayin agi daha genis ulusal ve uluslararasi
indekslerde taranmasi igin ¢alismalarimiz devam etmektedir.

Dergimizin Temmuz 2026 sayisinda okuyuculara alti (6) bilimsel calisma sunulmaktadir. . Bu
sayinin hazirlanmasi ve yayinlanmasinda emegi gegen buitin yazar, editér, hakem, bilim kurulu ve
cevirmenlere tesekkiir ediyoruz. Dergimizin alandaki bilim insani, arastirmaci, egitimci, 6gretmen ve
ogrencilere katki getirmesi dilegiyle, saygilar sunuyoruz.

Sinirsiz Egitim ve Arastirma Dergisi Editori
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Abstract: Bioplastics are polymers that are biodegradable even under unsuitable post-use
conditions and are mostly produced from renewable resources. The main aim of this research is to
develop a valid and reliable scale to measure bioplastic awareness. A quantitative research approach was
adopted and a survey model was utilized within this scope. Convenient sampling was preferred in
determining the participants. Validity and reliability analyses of the scale were conducted on a sample
(n=261) of university students studying at the 1%, 2", 3™ and 4™ year levels. In the result of preparing
open-ended questions and reviewing the relevant literature, a pool of 34 items was created. As a result
of the content validity study conducted in line with the opinions of field experts, three items were
removed and a draft scale of 31 items was obtained. In the results of exploratory factor analysis, four
more items were eliminated and a two-factor structure was determined. The Bioplastic Awareness Scale
(BIAAS) consists of a total of 27 items, 17 of which are in the first sub-dimension and 10 of which in the
second sub-dimension. The first sub-dimension was named “environmental awareness,” and the second
sub-dimension was named “reasons for using bioplastics.” The total variance explained by the two-factor
structure was 42.768%, with which 23.591% were explained by the first factor and 19.177% by the second
factor. The factor loadings of the items in the first sub-dimension ranged from 0.45 to 0.66, whereas the
factor loadings of the items in the second sub-dimension ranged from 0.52 to 0.77. as a result of
confirmatory factor analysis, RMSEA = 0.077 and SRMR = 0.066 values are gathered. The Cronbach's Alpha
reliability coefficient for the overall scale was calculated as 0.92.

Keywords: Bioplastics, Awareness, Scale development.

Corresponding Author: Prof. Dr. Fatma KIRMIZI

Cited in: Isitan, A., Kirmizi, F., & GOk, C. (2026). Bioplastic awareness scale for university students (BASUS): Scale
development study, Universite 6grencilerine yonelik biyoplastik farkindalik élgegi (BiYOF): Olcek gelistirme calismasi.
The Journal of Limitless Education and Research, Sinirsiz Egitim ve Arastirma Dergisi, 11(2), 420 - 472.
https://doi.org/10.29250/sead.1753516
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(\Dczzz7 Bioplastic Awareness Scale for University Students (BASUS): Scale...
Arzum ISITAN, Fatma KIRMIZI, Cem GOK

1. Introduction

The term plastic is derived from the Greek words plastikos. Plastic means "capable of
being shaped or molded" and plastos means "molded" (Wikipedia, 2026). As plastic has
malleable properties during the manufacturing process, materials including plastic can be
shaped. They are widely used in almost every aspect of daily life (films, plates, tubes, jars, and
containers and so on.) (Bucci et al., 2020; Jambeck et al., 2015; PAGEV, 2018). Plastics are
persistent materials that could be degraded into microplastics and nanoplastics over time. They
are long polymer chains combined with various chemical additives, some of which may exhibit
toxic properties whenever they interact with different organisms (Rodrigues et al., 2019).
Because of their versatility in design, low production cost, ease of molding, lightweight structure
and resistance to biological degradation, they take important places as indispensable materials
in modern society. They are widely preferred in numerous applications, ranging from
kitchenware and food packaging to medical equipment and three-dimensional (3D) printing
technologies (Koike, 2015; Nielsen et al., 2020). Even though their global production and
consumption of plastic products continuously increase, the management of plastic waste

remains inadequate.

Plastics are primarily composed of organic polymers formed through the bonding of
carbon atoms with other elements (e.g., hydrogen, oxygen, nitrogen, chlorine, and sulfur). Their
chemical structure consists of long-chain molecules produced through polymerization and this
molecular arrangement largely determines their chemical properties. Plastics are generally
classified into two main categories: thermoplastics and thermosetting plastics (Desidery &
Lanotte, 2022). Thermoplastics can be melted and reshaped when they are heated, whereas
thermosetting plastics undergo irreversible chemical changes upon heating, and result in a rigid
structure that cannot be remolded. The chemical resistance of plastics enables them to be used
with a wide range of chemical substances, making them suitable for numerous applications such
as packaging and construction (Desidery & Lanotte, 2022). In addition, research has expanded
the potential applications of bioplastics beyond packaging and food service that include the
electronics and automotive industries (Applications for Bioplastics, 2025; Grand View Research,
2018). Furthermore, many products used in everyday life are expected to be manufactured from
bioplastics in the future (Atiwesh et al., 2021; Venkatachalam & Palaniswamy, 2020). Moreover,
depending on their molecular arrangement, plastics may have diversities in their amorphous or
crystalline structures in terms of physical properties, including mechanical strength, thermal

behavior and density (Padsalgikar, 2017; Su, 2013). Such characteristics contribute to the
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versatility of plastics and support their widespread use across a broad range of industrial

applications.

Plastics are synthetic polymers primarily derived from petroleum-based resources and
they cause significant environmental challenges due to their durability and persistence in the
environment. In particular, the long-term permanence of plastic waste in nature employs
considerable pressure on ecosystems and contributes to the increasing severity of
environmental pollution on a global scale (Geyer et al., 2017). In the same vein, the lack of
effective and comprehensive policies regulating plastic use has further worsened these
environmental problems (UNEP, 2018). Growing environmental concerns, the finite nature of
fossil resources and the increasing demand for sustainability, bioplastics have gained greater

attention as an alternative solution to conventional plastics.

The concept of bioplastics is sometimes used incorrectly. It is not possible to state that
polymers derived from biomass are entirely harmless to the environment. Bio-based materials
cannot always be regarded as environmental-friendly unless they are evaluated from a life cycle
perspective. Definitions recently altered indicate that it must be either bio-based or
biodegradable for a plastic material to be classified as a bioplastic (Baydemir, 2020; Klein et al.,
2019). The term bioplastic encompasses plastics derived from renewable resources (bio-based
plastics) as well as plastics that are capable of biodegrading under uncontrolled conditions at
the end of their service life. Bio-based plastics are produced partially or entirely from biological
resources. They are with plant-based feedstocks constituting the primary raw material.
Sugarcane is widely used in the production of these plastics in many industries; however, corn
and other plant-based materials may also be utilized depending on demand. Bio-based plastics
can exhibit properties comparable to those of their fossil-based counterparts while they also
contribute to a reduction in carbon footprint (Harding et al., 2017; Kiling et al., 2017; Nand et
al., 2013). Nevertheless, Petroleum-based plastics commonly used in the packaging industry
primarily include polyethylene terephthalate (PET), polyethylene (PE), which is produced from
natural gas-derived resin and polypropylene (PP), which is derived from crude oil. In petroleum-
based biodegradable bags, plastic polymers constitute the main raw material. During the
manufacturing process, petroleum-based plastic packaging is blended with specific additives,
thereby it enables the material to become biodegradable (Diizakin, 2021; Gironi & Piemonte,

2011; Karakus & Ayhan, 2019; Mooney, 2009).
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The production of synthetic, non-biodegradable plastics imposes a significant burden on
the environment because decomposing of these materials may require decades or even
centuries. The inability of certain plastics to undergo biodegradation indicates that their
chemical structures cannot be sufficiently altered by naturally occurring microorganisms, water,
carbon dioxide or methane. The non-biodegradable nature of most petroleum-based synthetic
plastics contributes to the accumulation of more plastic waste, thereby exacerbating
environmental impacts, including global warming potential, carcinogenicity, ozone layer
depletion, ecotoxicity and eutrophication. The increasing accumulation of plastic waste in the
environment has forced many industrial sectors to develop biodegradable plastics (Thakur et al.,
2018). Biodegradable plastics are capable of decomposing almost completely through natural
processes within a few months, and they leave no toxic residues. During the degradation
process, these materials are broken down by microorganisms into naturally occurring
substances such as carbon dioxide, water and biomass. Biodegradable materials are generally
non-toxic and do not pose risks to human health. As fully compostable materials, they are
considered environmentally compatible. Bioplastics, which may be bio-based and/or
biodegradable, offer promising solutions to many environmental challenges (European
Bioplastics, 2019: Bioplastics industry shows dynamic growth, 2019; Venkatachalam &
Palaniswamy, 2020). In particular, biodegradable bioplastics hold promise for reducing

environmental pollution and supporting the conservation of natural ecosystems.

Bioplastics comprise a broad group of bio-based polymers with diverse properties and
applications, and they continue research on the development of new materials in this field. The
most common types of bioplastics are as follows: 1. Starch-based bioplastics: These are generally
produced from corn starch and are used in compostable products, single-use food items and
packaging applications (Abe et al., 2021; Anugrahwidya et al., 2021). 2. Cellulose-based
bioplastics: These are manufactured from cellulose esters and their derivatives, and they are
used in thermoplastics, extruded films and products such as eyeglass frames (Rahman & Syamsu,
2018; Sun et al., 2021). 3. Protein-based bioplastics: These are derived from sources such as
wheat gluten, casein and milk, and represent an important alternative, particularly for food
packaging applications (Jiménez-Rosado et al., 2020; Perez et al.,, 2016). 4. Bio-derived
polyethylene: This type of bioplastic is produced through the fermentation of agricultural
feedstocks such as sugarcane and corn and is widely used in a variety of packaging applications
(Sider & Nassar, 2021). 5. Aliphatic polyesters: This category includes bio-based polyesters such
as polylactic acid (PLA), polyhydroxybutyrate (PHB) and polyglycolic acid (PGA), which are used
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in the medical and pharmaceutical fields, particularly in drug delivery systems and tissue

engineering applications (Sabbah & Porta, 2017; Wu, 2012).

As the negative impacts of plastics have become increasingly recognized worldwide,
efforts have been made to reduce their use. This issue brings greater attention to initiatives
aimed at raising public awareness. With the growing importance of recycling, the use of
bioplastics has emerged as a viable alternative (Borrelle et al., 2020). While benefiting from
technology and industrial development for many years, humans have also found numerous ways
to deplete natural resources, pollute the environment, and damage ecosystems. Mineral
resources, soil, forests, living organisms, energy and many other natural resources have been
excessively exploited to support social production and meet individual needs. While remarkable
achievements have been made in science and technology, the global economy has experienced
substantial growth as well. However, people have gradually become aware of the extent to
which their living environment has been damaged (Hoang et al., 2021; Li, 2018). As a result, the
need to promote sustainable environmental awareness and to increase individuals' awareness
of the products they use has become increasingly evident (Coppola et al., 2021). Education for
sustainable environmental awareness plays a vital role in protecting nature and ensuring its
continuity. In particular, addressing this issue during the education of children and young people
is of critical importance. At the same vein, adult education programs are also used to increase
environmental awareness across all sectors of society. In addition, policymakers develop
strategies to protect the environment and address emerging environmental challenges.
Therefore, integrating sustainable environmental awareness into curricula at all levels of
education has become a matter of considerable importance (Heidari & Heidari, 2015; Kim &
Jeong, 2022). Environmental protection education helps both students and society develop
behaviors that contribute to creating a greener and more sustainable living environment. Today,
particularly in the curricula of developed countries, fostering individuals with a strong awareness
of environmental protection is regarded as an important educational outcome (Kollmuss &
Agyeman, 2002; UNESCO, 2014). Nevertheless, it is quite difficult to state that these efforts
alone are sufficient to establish widespread public awareness of sustainable environmental

education.

The Multiple Motivations toward Environmental Protection Scale (MEPS), developed by
Gkargkavouzi et al. (2019), deals with environmental protection behaviors within the framework
of various motivational dimensions such as ethical responsibility, respect for nature, the value

placed on environmentally friendly practices and achieving economic savings through the
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conservation of natural resources. In this context, the scale enables the multidimensional
assessment of attitudes and behaviors toward environmental protection. Kaiser et al. (2007)
developed the Behavior-Based Environmental Attitude Scale and dealt with evaluating attitudes
toward nature conservation. In the scale a relationship between environmental protection
awareness and everyday life is established. Fernandez-Manzanal et al. (2007) developed the
Environmental Attitude Scale using a sample of university students. The scale focuses on
environmental attitudes and behaviors, such as organizing environmental activities at
universities, preferring recyclable products and protecting birds. As seen, the scales available in
the literature provide a general perspective on environmental issues and pollution. In contrast,
the scale developed in the present study is designed to determine perceptions of the effects of
bioplastics on nature and the reasons for their use. In this regard, the proposed scale is expected

to fill an important gap in the existing literature.

The global climate crisis is becoming increasingly evident with each passing day. Plastic
waste has become a threat not only to human life but also to the survival of all living organisms
in nature. Sustainable environmental education encourages individuals to become more
sensitive to physical, economic, environmental and social and political issues while enhancing
their awareness of these matters (IPPC, 2021; UNEP, 2018). During the educational process,
when individuals perceive themselves as being responsible for protecting the environment, it
promotes the development of environmental knowledge throughout society. To achieve this,
educational institutions and members of society should be provided with high-quality
educational materials (Hungerford & Volk, 1990). This study is based on the understanding that
fostering new and contemporary behaviors through sustainable environmental education is
essential. Promoting the use of bioplastics is necessary to protect both human health and the
natural environment. Raising awareness of environmental protection is one of the most
effective ways to achieve this. A high level of public environmental awareness is considered one
of the most important indicators of a country's level of development. Therefore, fostering
meaningful consumer awareness that encourages the use of bioplastics is highly desirable. This
study was conducted in response to the need for a scale to measure individuals' perceptions of
bioplastic use. Accordingly, the aim of this study is to develop a valid and reliable scale for

measuring university students' awareness of the use of bioplastic products.
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2. Method

In this study, a scale was developed to determine university students' awareness of the
use of bioplastic products. A survey design was adopted in accordance with the quantitative
research method. The survey design allows for the systematic examination of data related to
events, objects, phenomena and individuals (Gable, 1994). Therefore, the survey design makes
it possible to describe the existing situation objectively and in accordance with scientific

principles.
2.1. Participants

The development of the Bioplastics Awareness Scale (BASUS) was carried out within the
scope of an ERASMUS+ project on the use of bioplastics (Project No. 2021-1-1T01-KA220-VET-
000033225). To determine the study group, the convenience sampling method, one of the
purposive sampling techniques, was employed (Gurbetoglu, 2018). Accordingly, practical and
cost-effective approaches were adopted to access the participants. The validity and reliability
analyses of the scale were conducted with university students enrolled in the first, second, third
and fourth years during the study process, regardless of their department. For this purpose, the
scale was prepared as an online questionnaire and administered electronically. The online
guestionnaire was distributed to students at 27 universities located across the seven
geographical regions of Tirkiye, without considering faculty or departmental differences. To
facilitate the data collection process, faculty members at these universities were contacted and
the scale was sent to those who agreed to administer the questionnaire. Consequently, the
preliminary version of the scale was administered online to university students enrolled in 29
different departments across 16 faculties. The study was conducted on a voluntary basis with
261 participants (female = 161; male = 100). Of these participants, 120 (46.0%) were first-year
students, 63 (24.1%) were second-year students, 30 (11.5%) were third-year students, and 48

(18.4%) were fourth-year students.
2.2. Development of the Data Collection Instrument

From the very beginning of the study, the research was conducted in accordance with
the principles of scientific research methodology, and each step of the scale development
process was systematically implemented. Accordingly, a roadmap consistent with the scale
development process was established. The stages of scale development are differently
accentuated in the literature, with various sources proposing different procedures (Acar

Guvendir & Ozer Ozkan, 2015; Castillo, 2022; Stratman & Roth, 2002; Zhou, 2019). Within the
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scope of this study, the scale development process was initiated based on the stages presented

below.
2.2.1. Development of the Item Pool

To develop the scale items, a comprehensive review of the relevant literature was
conducted (Bhagwat et al., 2020; Cecchini, 2017; Ibrahim et al., 2021; Kale et al., 2007; Karana,
2012; Mose & Maranga, 2011; Piemonte, 2011; Sidek et al., 2019). The literature review
provided the theoretical framework for the study. In addition, seven open-ended questions
were prepared to determine university students' awareness of bioplastics. These questions were
submitted to three experts for evaluation and their opinions were sought regarding whether the
questions would generate sufficient data. Two faculty members specializing in Science Education
examined the questions in terms of their suitability for environmental education, while one
expert in Educational Measurement and Evaluation assessed their effectiveness in obtaining the
intended data. Based on the feedback received from the experts, one question was removed
because of its similarity to the others. Consequently, university students' awareness of bioplastic
products was explored using a total of six open-ended questions. The responses provided by the
university students were carefully scrutinized by the researchers and the scale items were
generated accordingly. Particular attention was paid to ensuring that each item accurately
reflected university students' awareness of bioplastic products. As a result of this process, an

item pool consisting of 34 statements was established.
2.2.2. Content Validity

To establish the content validity of the scale items, the opinions of eight expert faculty
members in relevant fields and 12 university students obtained. The items were reviewed by
faculty members from the departments of Environmental Engineering, Industrial Engineering,
Mechanical Engineering, Science Education, Educational Measurement and Evaluation,
Guidance and Psychological Counseling, Curriculum and Instruction, and Turkish Language
Education. The expert in Environmental Engineering evaluated the items in terms of their
contribution to the prevention of environmental pollution and the sustainability of natural
resources. The expert in Industrial Engineering examined perceptions of bioplastic use within
the context of raw materials, information, energy, and the environment. The expert in
Mechanical Engineering evaluated perceptions of bioplastic use with regard to increasing
efficiency in the utilization of natural resources. The expert in Science Education reviewed the

items within the framework of a sustainable environmental perspective that emphasizes
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harmony with nature. The expert in Educational Measurement and Evaluation assessed the
items in terms of functionality, measurability, and usability. The expert in Guidance and
Psychological Counseling examined the items with respect to clarity and their suitability for
university students. The expert in Curriculum and Instruction evaluated the items in terms of
their functionality. Following the revisions and modifications made in accordance with the
feedback received from these experts, the items were submitted to an expert in Turkish
Language Education for linguistic review. The items were further revised based on the feedback
regarding language use and expression. Finally, the items were administered to a small group of
university students. As a result of these procedures, three items that were considered non-
functional were eliminated. Following their removal, the preliminary version of the scale was

framed to consist of 31 items.
2.2.3. Construction of the Scale

Five-point Likert-type response options were added to the 31 bioplastics awareness
items for which content validity had already been established (Bertram, 2007; Chyung et al.,
2017; Dawes, 2008). The five-point rating scale consisted of the following response categories:
strongly agree, agree, partially agree, disagree, and strongly disagree. Subsequently, a brief set
of instructions was added to the preliminary version of the scale. The instructions included
information about the purpose of the study and explanations regarding how university students
should complete the scale. With the addition of these instructions, the preliminary version of

the scale was finalized.
2.3. Data Collection

The preliminary version of the scale was transferred to a digital platform and converted
into an online questionnaire. To administer the online questionnaire, universities from different
regions of Tlrkiye were contacted. University students were reached through faculty members
who volunteered to administer the preliminary scale. The university students also participated
in the study on a voluntary basis. The data obtained were subsequently subjected to statistical

analyses.
2.4. Data Analysis

The data obtained from the preliminary scale were first examined for their suitability for
analysis. Subsequently, Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA)

were conducted and reliability analyses were performed (Widaman, 2012; Widaman & Helm,
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2023). Various factor extraction techniques can be used in EFA. In this study, the Principal
Component Analysis (PCA) technique was preferred. Factor extraction techniques reproduce the
R (correlation) matrix and calculate group components or factors. Different criteria are
employed in factor extraction methods to maximize the explained variance or minimize residual
correlations. The PCA technique aims to maximize the variance explained by each component
while reducing the number of variables (Jain & Shandliya, 2013; Karaman et al., 2017; Loewen
& Gonulal, 2015; Park et al., 2002; Schreiber, 2021). The components obtained through this
process are linear combinations of the original variables. The first principal component provides
the greatest amount of variance, thereby maximizing the differentiation among participants in
the sample. Because PCA is the default procedure in many statistical software packages, it is one

of the most widely used methods for estimating pattern coefficients.

Factor loadings, arithmetic means, standard deviations, item—total correlations and the
SRMR and RMSEA values of the items included in the preliminary scale were examined through
EFA and CFA. According to the literature, the most commonly used fit indices for evaluating the
consistency between the proposed model and the observed data include the chi-square statistic,
degrees of freedom (x%/df), the Comparative Fit Index (CFl), the Goodness-of-Fit Index (GFl), the
Standardized Root Mean Square Residual (SRMR) and the Root Mean Square Error of
Approximation (RMSEA). Among these fit indices, RMSEA and SRMR values of 0.10 or lower are
generally considered indicative of an acceptable model fit. Fit indices such as CFl and the Non-
Normed Fit Index (NNFI) are considered acceptable when they are 0.90 or above, whereas values
of 0.95 or higher indicate a good model fit. An RMSEA value below 0.05 is regarded as indicating
an excellent fit, while a value below 0.10 is considered acceptable (Lubbe, 2023). The reliability
of the scale items was established in accordance with accepted scientific research procedures.
In addition, Cronbach's alpha coefficients were calculated for both the subscales and the overall
scale. The statistical analyses conducted in this study are presented in the Results and Discussion
section in the form of tables and explanatory text. SPSS 22.0 was utilized to perform the EFA,

whereas LISREL 8.71 was utilized for the CFA.
2.5. Ethics Committee Approval

The study was conducted in accordance with ethical principles. To obtain ethical
approval, an official application was submitted to the Social and Human Sciences Research and
Publication Ethics Committee of Pamukkale University. Following the committee's review, the

necessary ethical approval for conducting the study was granted. The details of the ethics
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committee approval are as follows: Approval No.: E-93803232-622.02-114625; Date: October 7,
2021.

3. Results and Discussion

The results present the validity and reliability analyses of the Bioplastics Awareness
Scale for University Students (BASUS). The findings include detailed results of the Exploratory
Factor Analysis (EFA), Confirmatory Factor Analysis (CFA), and reliability analyses conducted

during the scale development process.
3.1. Factor structure

Exploratory Factor Analysis (EFA) was conducted to determine the factor structure and
construct validity of the items developed for the Bioplastics Awareness Scale for University
Students (BASUS). EFA is commonly used to explore the factor structure of a scale and examine
its internal reliability. In multivariate statistics, it is employed to identify the underlying structure

of a relatively large set of variables (Luo et al., 2019; Stapleton, 1997; Watkins, 2018).
3.2. Exploratory Factor Analysis (EFA)

The Kaiser—Meyer—Olkin (KMO) measure and Bartlett's test were conducted to
determine whether the correlation matrix among the items was suitable for factor analysis and
whether the obtained data met the assumptions required for factor analysis (Shkeer & Awang,
2019). First, the Kaiser—-Meyer—Olkin value for the Bioplastics Awareness Scale for University
Students (BASUS) was found to be 92. In addition, Bartlett's test of sphericity for the 31 items
included in the preliminary scale yielded a result of x? = 2825,295, 3081,235, DF = 351, which

indicates that P value is statistically meaningful at the 0.001 level.

The Varimax rotation technique was applied in the interpretation of the data. The
primary purpose of factor rotation is to achieve conceptual interpretability. Therefore, factor
rotation is performed to facilitate a clearer interpretation of the extracted factors. Varimax
(Kaiser, 1959) is one of the most widely used methods for orthogonal rotation. It maximizes the
variance of the squared factor loadings across factors, typically making high loadings higher and
low loadings lower. In this study, the Varimax rotation technique was preferred so as to obtain

a more interpretable factor structure.

In factor analysis, the most widely accepted threshold for a "good" factor loading is 0.40
(Hinkin, 1995). However, there are various opinions in the literature regarding the lower and

upper limits of acceptable factor loadings. For instance, Costello and Osborne (2005) suggest
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that factor loadings should exceed a specified threshold, such as 0.32 or 0.40. In the present
study, only items with factor loadings of 0.40 or higher were retained. As a result of the EFA, a

two-factor structure was identified.

The analyses indicated that Items 1, 6, 7 and 29 had high loadings on both factors.
Therefore, these four items were excluded from the scale. The remaining factor loadings ranged
from 0.46 to 0.77. The Bioplastics Awareness Scale for University Students (BASUS) consists of a
total of 27 items, with which 17 items loading on the first factor and 10 items loading on the

second factor.

The Total Variance Explained Table is a considerably important table in factor analysis.
An explained variance exceeding 50% of the total variance is generally considered an important
criterion in factor analysis. It is generally expected that the total explained variance should be at
least 50% for an Exploratory Factor Analysis (EFA) to be considered statistically adequate
(Yashoglu, 2017). However, although a value of 50% is widely accepted, some studies suggest
that an explained variance ranging between 40% and 60% is also acceptable for EFA (Cokluk et
al., 2014). The two-factor structure identified in this study explained 23.59% and 19.17% of the
total variance, respectively, accounting for a cumulative explained variance of 42.768%. For the
purposes of the present study, this level of explained variance could be considered relatively low
but still acceptable. The eigenvalue of the first subscale was 9.301, whereas the eigenvalue of
the second subscale was 2.247. The first subscale of the Bioplastics Awareness Scale for
University Students (BASUS) was named “Environmental Attitude” and the second subscale was

named “Reasons for Bioplastic Use”.
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Table 1.
Factor Loadings, Means, Standard Deviations, Iltem—Total Correlations and Cronbach's alpha
Coefficients of the BASUS Items

Subscales < X SD Item-Total Factor Loading Factor
sgu g < Correlation (F1) Loading(F2)
29 2w
2 1 3.97 .896 49 .59
3 2 3.94 1.01 43 .56
. 8 3 3.57 1.04 .53 .56
S 9 4 4.07 .90 52 63
B 10 5 4.53 76 48 47
< 11 6 4.25 .89 56 .60
2 12 7 4.26 88 58 57
£ 13 8 4.10 93 61 66
S 14 9 331 1.03 .60 64
= 15 10 3.91 1.03 .56 .66
T 16 11 3.25 1.13 44 62
) 17 12 3.51 1.04 59 66
S 18 13 4.08 .94 .53 45
3 19 14 3.29 96 51 50
20 15 3.45 1.06 48 55
21 16 3.97 .89 .50 48
25 17 3.90 .85 61 .56
4 18 3.77 .96 35 .54
5 5 19 3.69 98 44 .60
e 22 20 3.99 92 56 60
§ 3 23 21 4.43 71 .52 .52
Qe 24 22 4.05 .88 61 69
& é 26 23 4.00 83 70 73
< 2 27 24 3.96 .89 64 77
2 28 25 3.93 89 65 74
A 30 26 3.48 1.01 42 .65
31 27 4.12 .94 45 .63
Eigenvalue 9.30 2.24
Variance Explained by Subscale 1 23.59%
Variance Explained by Subscale 2 19.17%
Total Variance Explained 42.76%

Cronbach’s Alpha Coefficiency
Overall Scale: 0.92 Subscale 1: 0.90 Subscale 2: 0.88

As displayed in Table 1, the first subscale consists of 17 items (Items 1, 2, 3, 4,5, 6, 7, 8,
9, 10, 11, 12, 13, 14, 15, 16, and 17). This subscale was named ‘Environmental Attitude’. The
Environmental Attitude subscale includes items related to the conscious use of bioplastics and
the demonstration of behaviors that contribute to environmental protection. The lowest factor
loading of the items in this subscale is 0.45, whereas the highest factor loading is 0.66. The
second subscale was named ‘Reasons for Bioplastic Use’. The Reasons for Bioplastic Use subscale
consists of 10 items (Items 18, 19, 20, 21, 22, 23, 24, 25, 26, and 27). These items primarily

address the reasons for preferring bioplastic products and perceptions regarding their
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composition. The lowest factor loading in the Reasons for Bioplastic Use subscale was 0.52,
whereas the highest was 0.77. The minimum weighted raw score that each participant can
obtain from the scale is 27, whereas the maximum weighted raw score is 135. A higher total
score indicates that participants have positive perceptions of the use and applications of
bioplastics, whereas a lower total score indicates that participants do not have positive
perceptions of the use and applications of bioplastics (see Appendix 1 for the final version of the

scale).
3.3. Confirmatory Factor Analysis (CFA)

Confirmatory Factor Analysis (CFA) was conducted to determine whether the two-factor
structure identified through the Exploratory Factor Analysis (EFA) could be confirmed (Brown,
2012; Harrington, 2009). The analyses were performed using the LISREL 8.71 statistical software
package. CFA was applied to confirm the two-factor structure obtained from the EFA, consisting
of 17 items in the first subscale and 10 items in the second subscale. The literature denotes that

several fit indices are commonly used to evaluate the adequacy of a measurement model.

Confirmatory Factor Analysis (CFA) was performed on the first factor (17 items)
and the second factor (10 items) obtained from the AFA results. The CFA results for the
structure of the BIOF scale were X2 = (323; N = 261) 826.65; RMSEA = 0.077; SRMR =
0.066; CFl = 0.95; NNFI = 0.95; NFl = 0.92. For RMSEA, a value in the range of 0.05—-0.08
indicates "acceptable/good fit" (Chen et al., 2008). A reasonable fit can also be said to
exist for this research. According to Hu and Bentler (1999), SRMR < .08 is the
recommended upper limit for good model fit. SRMR values below 0.08 indicate that the
model shows an acceptable level of fit with the observed data. The CFl value indicates
that the model has a good fit. A threshold of 0.95 means the model explains the data
very well compared to the base model. The NNFI (TLI) value confirms that your model
has a good fit. An NNFI of 0.95 or higher is important in demonstrating the quality of the
model, regardless of sample size. For NFI, 0.90-0.95 is considered acceptable, and 0.95
or higher is considered a good fit. An NFI of 0.92 indicates that the model is within an

acceptable fit range.

Table 2.

CFA Results
Fit Indices RMSEA SRMR CFI NNFI NFI X? Df X2/ Df
Fit Values 0.77 0.66 0.95 0.95 0.92 826.65 323 2.55
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G
Interpretation Adequate Acceptable I?i(;d Excellent Acceptable Excellent Acceptable

According to Table 2, the standardized factor loadings obtained from the CFA ranged
from 0.51 to 0.86. The item parameter estimates obtained through the CFA are presented in the

path diagram displayed in Figure 1.

Figure 1.
Path Diagram of the Confirmatory Factor Analysis of the Bioplastics Awareness Scale for
University Students (BASUS)
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Chi-Square=826.653, df=323, P-wvalue=0.00000, BMSEZ=0.077

3.4. Internal Consistency Reliability
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Cronbach's alpha coefficients were calculated to determine the internal consistency of
the overall scale and its subscales. The Cronbach's alpha coefficient for the first subscale of the
Bioplastics Awareness Scale for University Students (BASUS) was 0.90, whereas the coefficient

for the second subscale was 0.88. The Cronbach's alpha coefficient for the overall scale was 0.92.
4. Conclusion, Discussion and Recommendations

In this study, the Bioplastics Awareness Scale for University Students (BASUS) was
developed. The review of the relevant literature revealed that no awareness scale designed to
measure perceptions of bioplastic use or bioplastic applications has been reported. However,
numerous national (Afacan & Giiler, 2011; Artvinli & Demir, 2018; Berberoglu & Tosunoglu,
1995; Giiven, 2013; Okur & Yal¢in-Ozdilek, 2012; Ugulu et al., 2013; Yiicel & Ozkan, 2014) and
international (Arcury, 1990; Bruni et al., 2012; De Groot & Steg, 2008; Leeming et al., 1995;
Pelletier et al., 1998; Perkins, 2010; Schultz, 2001; Tarrant & Cordell, 1997) scales have been
developed to assess environmental awareness and environmental protection. These scales have
been designed for different educational levels, diverse segments of society and various age
groups. In this respect, the BASUS has a unique structure. It is specifically designed to assess
perceptions of the use and applications of bioplastics. Consequently, the scale provides an
opportunity to examine sustainable environmental education from a more comprehensive

perspective.

In the current study, the scale development process was carried out by following the
established stages of scale development. Accordingly, the following steps were implemented in
sequence: a). development of the item pool, b). content validity, c). construction of the
preliminary scale, d). data collection, and e). data analysis. Based on the review of the relevant
literature and the responses obtained from the open-ended questions, 34 statements were
generated and an item pool was established. To ensure content validity, the opinions of experts
in relevant fields were obtained and the necessary revisions and modifications were made in
accordance with their feedback. Following the content validity process, 31 items remained in
the item pool. Five-point Likert-type response options (Strongly Appropriate, Appropriate,
Somewhat Appropriate, Not Appropriate and Not Appropriate at All) were then added to the
remaining items, resulting in the preliminary version of the scale. The preliminary scale was
subsequently converted into an online questionnaire and administered to university students at

27 different universities.
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The factor analysis revealed a two-factor structure. The first subscale of the
Bioplastics Awareness Scale for University Students (BASUS) consists of 17 items, whereas the
second subscale consists of 10 items. The first subscale of the BASUS was named Environmental
Attitude and the second subscale was named Reasons for Bioplastic Use. Accordingly, the BASUS
comprises a total of 27 items across two subscales. Based on the findings obtained from the
analyses, it can be concluded that the BASUS is a valid and reliable instrument for measuring

university students' awareness of bioplastic products.

Timur and Yilmaz (2013) adapted the Environmental Behavior Scale into Turkish. The
original version of the scale was developed by Goldman et al. (2006). The adaptation study was
conducted with science and technology teachers (n = 208). The EFA revealed a six-factor
structure. The item—total correlations of the 20-item scale ranged from 0.238 to 0.790. The CFA
results (RMSEA = 0.078) also revealed that the scale denoted high reliability. The scale includes
items related to environmental protection, covering topics such as the protection of public
spaces, paper consumption, plastic bag use, and nature walks. Therefore, it encompasses a
broad range of topic distribution. In contrast, the Bioplastics Awareness Scale for University
Students (BASUS) focuses on topics such as the effects of bioplastic materials on the
environment and their individual use. Furthermore, both scales were developed for adult
populations. In light of these findings, it can be concluded that the proposed scale unveils
structural characteristics similar to those of other instruments reported in the relevant

literature. In the same vein, the BASUS offers a comprehensive and up-to-date framework.

Karadag et al. (2023) adapted the Environmentally Responsible Product
Consumption Behavior Scale into Turkish. The study was conducted with 484 participants. To
assess the reliability of the scale, a test—retest procedure was performed. The EFA yielded a four-
factor structure, with factor loadings ranging from 0.52 to 0.85. The CFA results (RMSEA = 0.09)
also confirmed the factor structure identified through the EFA. The items included in the scale
focus on individual choices based on environmental responsibility, with particular emphasis on
the purchase of environmentally responsible products. The items primarily address concerns,
thoughts and planning behaviors related to environmentally responsible consumption. Similarly,
the Bioplastics Awareness Scale for University Students (BASUS) includes both behavioral and
cognitive items. In addition, both scales were developed for adult populations. In this context, it
can be concluded that although the proposed scale shares similar theoretical foundations with
existing instruments, the BASUS incorporates original dimensions that distinguish it from the

scales currently available in the literature.
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Yesil and Turan (2020) developed the Environmental Attitude Scale with the
participation of 170 respondents. Using EFA, the scale was found to have a five-factor structure.
The correlation coefficients of the 20-item scale ranged from 0.65 to 0.90. According to the CFA
results, the model fit index (RMSEA = 0.06) indicated an acceptable level of fit. The scale includes
items related to topics such as the preservation of green spaces in urban areas, electricity
consumption, tree planting, and noise pollution. Accordingly, the content of the scale covers a
wide range of environmental issues. In contrast, the Bioplastics Awareness Scale for University
Students (BASUS) has a more specific focus, as its items are exclusively related to bioplastic
products. Furthermore, both scales were developed for adult populations. However, by
concentrating specifically on bioplastic products, the BASUS provides a more specialized
measurement instrument. In this respect, unlike scales that assess general environmental
attitudes, it enables a more in-depth evaluation of awareness regarding a specific environmental

issue.

Uzun et al. (2019) developed the Environmental Attitude Scale (EAS) with middle
school, high school, and university students (n = 1687) from Finland, the United States, and
Tlirkiye. The scale consists of three subscales: The Environmental Behavior Subscale (13 items),
the Environmental Opinion Subscale (11 items) and the Environmental Emotion Subscale (16
items). The Cronbach's alpha coefficient for the overall scale was a = 0.94. The Cronbach's alpha
reliability coefficient was a = 0.91 for the first subscale, a = 0.82 for the second subscale, and a
=0.94 for the third subscale. The factor loadings of the scale items ranged from 0.60 to 0.79. No
CFA was conducted in the study. The scale also includes items addressing various topics, such as
reading about environmental issues, watching environmental programs, and protecting
endangered species. Since the Bioplastics Awareness Scale for University Students (BASUS)
focuses on perceptions regarding the use of bioplastics in nature, it has a more clearly defined
scope. While the validity and reliability study of the Environmental Attitude Scale (EAS) was
conducted with students at all educational levels, the BASUS was developed with university
students. This indicates that, by focusing on a specific target population, the BASUS enables the

collection of more in-depth data while offering a broader scope in terms of generalizability.

Comert (2011) developed the Environmental Attitude Scale (EAS) with eighth-grade
middle school students. The study was conducted with a total of 150 participants and the data
were analyzed using EFA. The Environmental Attitude Scale (EAS) consists of 32 items organized
into three subscales. In addition, the scale was designed using a four-point Likert format.

Covering topics such as water conservation, natural habitats and the protection of the ozone

437 The Journal of Limitless Education and Research, 11 (2), 420 - 472



(\Dczzz7 Bioplastic Awareness Scale for University Students (BASUS): Scale...

Arzum ISITAN, Fatma KIRMIZI, Cem GOK

layer, the scale has a comprehensive scope. It was observed that no CFA was conducted for the
Environmental Attitude Scale (EAS). Nonetheless, the Bioplastics Awareness Scale for University
Students (BASUS) has a more specific structure since it includes items related to the use of
bioplastic products in daily life. Furthermore, its five-point Likert format makes it more suitable
for obtaining more detailed quantitative data. Nevertheless, the fact that the two scales were
developed for different age groups should not be overlooked. It can be stated that the BASUS,
with its structure specifically designed for university students, provides the opportunity to
collect more in-depth and detailed data, whereas the Environmental Attitude Scale (EAS) offers

a more comprehensive framework intended for a broader range of age groups.

Berberoglu and Tosunoglu (1995) developed a four-dimensional Environmental
Attitude Scale (EAS) with the participation of 639 university students. The items representing
the four dimensions were obtained through principal component analysis with Varimax rotation.
Both the EFA and CFA revealed that the scale measures four dimensions, namely attitudes
toward population growth, environmental issues, nuclear energy, and energy conservation. In
contrast, the Bioplastics Awareness Scale for University Students (BASUS) is a two-dimensional
scale. Moreover, due to its nature, it does exclude items related to nuclear energy conservation.
Instead, the scale focuses on the use of bioplastic products and the prevention of environmental
damage. In this respect, the BASUS is a comprehensive measurement instrument that places

greater emphasis on environmental education.

The Multiple Environmental Protection Motivation Scale (MEPS) was developed
using EFA, CFA, and test-retest techniques (Gkargkavouzi et al., 2019). The validity and reliability
study of the scale was conducted with 400 participants aged 18 to 75 years in Thessaloniki. The
scale was found to consist of seven factors with a total of 28 items. The standardized factor
loadings ranged from 0.70 to 0.93. The CFA results indicated acceptable model fit (SRMR = 0.05;
RMSEA = 0.04). The scale addresses issues such as the ethical responsibility of protecting the
environment, respect for nature, attaching importance to pro-environmental practices and
achieving economic savings through environmental conservation. Different dimensions of
environmental protection are addressed in the scale. Since the items included in the Bioplastics
Awareness Scale for University Students (BASUS) are generally related to perceptions, they
include thoughts concerning cognitive, affective and psychomotor behaviors. Both scales were
developed for adult populations. The validity and reliability study of the BASUS was conducted

with university students, whereas the MEPS was developed with a sample covering a broader
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age range. In this context, while the BASUS focuses on perceptual dimensions, the MEPS offers

a multidimensional measurement approach.

Kaiser et al. (2007) developed the Behavior-Based Environmental Attitude Scale
using Rasch-type models and EFA. The scale was administered to 928 middle school students in
the state of Bavaria, Germany. The factor loadings of the items ranged from 0.38 to 0.77. The
40-item scale consists of a six-factor structure and the items primarily emphasize behaviors
related to environmental protection. In the scale, environmental protection is addressed as
being integrated into everyday life behaviors. For example, daily life situations such as turning
off the lights when leaving a room and preferring to walk or ride a bicycle for short distances are
frequently included. The Behavior-Based Environmental Attitude Scale developed by Kaiser et
al. (2007) primarily focuses on environmental protection behaviors in everyday life and targets
middle school students. Nevertheless, the Bioplastics Awareness Scale for University Students
(BASUS) targets university students and its items focus on the perceptual dimensions of
bioplastic product use. In this respect, while the Behavior-Based Environmental Attitude Scale
(2017) gives priority to behavioral constructs, the BASUS offers a more specific structure for

assessing awareness.

Kaiser et al. (1999) developed a scale aimed at establishing environmental attitude
as a strong predictor of ecological behavior. In their study, a unified attitude concept and a
probabilistic measurement approach were adopted based on Ajzen's Theory of Planned
Behavior. The validity and reliability study of the General Ecological Behavior Scale (GEB) was
conducted with members of two ideologically different Swiss transportation associations (n =
3000). The study confirmed three orthogonal dimensions through factor analysis: (1)
environmental knowledge, (2) environmental values, and (3) ecological behavioral intention. A
structural equation model was used to confirm the proposed model. Environmental knowledge
and environmental values explained 40% of the variance in ecological behavioral intention,
which, in turn, predicted 75% of the variance in general ecological behavior. Although the scale
consists of 38 items, 6 of these are prosocial in nature. While the scale includes environmentally
related issues such as the melting of polar ice caps, the use of fossil fuels and the
interdependence of all living organisms for survival, it also contains prosocial items such as "l
sometimes give my change (the leftover of money) to beggars." The prosocial items are
distributed randomly throughout the scale. In this respect, the scale has a different structure.
The BASUS does not include prosocial items. All items are based on associating the use of

bioplastics with an environmentally friendly perspective. The BASUS addresses only perceptions
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related to the use of bioplastics within an environmental framework. In this respect, it

constitutes a specific measurement instrument.

Fernandez-Manzanal et al. (2007) developed an Environmental Attitude Scale for
university students. A total of 952 students participated in the study. The scale consists of 20
items and EFA was conducted. No CFA was performed. Some of the scale items focus on
organizing environmental activities at universities, purchasing recyclable products and
protecting birds. The BASUS focuses on the effects of bioplastics on nature and the necessity of
their use. Although both scales were developed with the participation of university students,
the scale developed by Fernandez-Manzanal et al. (2007) addresses general environmental
attitudes and various environmental behaviors, whereas the BASUS focuses on awareness of the
use of bioplastics and their effects on nature. Therefore, the BASUS enables the assessment of

awareness regarding a specific environmental issue.

Milfont and Duckitt (2004) developed a 99-item Environmental Attitude Scale to
measure environmental attitudes. The study was conducted with 455 undergraduate students
and both EFA and CFA were performed to test the higher-order factor structure. The EFA results
revealed a 10-factor structure. The factor loadings were found to range from 0.30 to 0.80. The
CFA indicated that a correlated two-factor solution provided the best fit to the data. The scale
includes items addressing issues such as enjoying nature, spending time with animals living in
nature, using recyclable materials, developing alternative fuels to fossil and nuclear fuels, and
promoting the use of solar energy. Some of the items included in the Environmental Attitude
Scale are similar to those in the BASUS. For example, items related to the use of recyclable
materials to protect the environment are similar in terms of content. However, since the
Environmental Attitude Scale contains a considerably larger number of items, environmental
issues are addressed within a broader context. Both scales were developed with university
students. Although both scales were developed with university students, it can be argued that
the Environmental Attitude Scale developed by Milfont and Duckitt (2004), with its 99-item
structure and numerous factors, addresses environmental issues within a broad context and
enables the multidimensional assessment of environmental attitudes. In contrast, the BASUS
offers a more specific and focused approach by concentrating its items on the use of bioplastics
and their effects on nature. In this context, while the BASUS provides the opportunity to examine
awareness of bioplastics in relation to the environment in greater depth, the Environmental
Attitude Scale allows for the assessment of a more comprehensive profile of environmental

awareness and attitudes.
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The developed Bioplastics Awareness Scale (BASUS) focuses on measuring university
students' perceptions and views regarding the use of bioplastics and was developed solely with
the participation of this student group. However, developing similar scales that can be applied
across all levels of education may contribute to strengthening sustainable environmental
awareness among a broader range of age and educational groups. Furthermore, developing
scales to measure bioplastics awareness with participants from different age groups and
occupational fields would enable a more comprehensive assessment of perceptions and
attitudes toward the use of bioplastics. In the future, the development of awareness scales
related to the use of bioplastic products, as well as instruments covering different dimensions,
may pave the way for a significant contribution to diversifying the literature and deepening
scientific knowledge on the subject. In this regard, the BASUS and similar scales may provide a
solid foundation for both academic and applied studies in the fields of sustainable

environmental awareness and bioplastics awareness.

CONFLICT OF INTEREST STATEMENT
The authors declare that there is no conflict of interest in this study.
RESEARCH AND PUBLICATION ETHICS STATEMENT

This research was conducted with the permission granted by the Pamukkale University
Scientific Research and Publication Ethics Committee for Social and Human Sciences by

decision dated 07" Sept. 2021 and numbered E-93803232-622.02-114625.
AUTHOR CONTRIBUTION STATEMENT

The authors declare that in this study, the processes of 'writing the introduction and
methodology sections' and 'writing and reporting the discussion section' were carried out by
Prof. Dr. Fatma KIRMIZI; the processes of 'study design' and 'data analysis' by Prof. Dr. Cem
GOK; and the processes of 'data collection', 'data entry into SPSS', and 'obtaining research

permissions' by Prof. Dr. Cem GOK and Assoc. Prof. Dr. Arzum ISITAN.
GENERATIVE ARTIFICIAL INTELLIGENCE USAGE STATEMENT

The authors declare that this research is an original work and that no generative
artificial intelligence tools were used for text generation. Generative artificial intelligence
(Claude) was utilized solely for the proofreading and language editing of the English section

following translation.

441 The Journal of Limitless Education and Research, 11 (2), 420 - 472



Sz

Sinirsiz Egitim ve Arastirma Dergisi
Cilt 11, Say1 2, 420 - 472

https.//doi.org/10.29250/sead.1753516

Gonderilme Tarihi: 16.07.2025 Makale Tiirii: Arastirma Kabul Tarihi: 04.05.2026

Universite Ogrencilerine Yonelik Biyoplastik Farkindalik Olgegi

(BiYOF): Olgek Gelistirme Calismasi

Dog. Dr. Arzum ISITAN, Pamukkale Universitesi, aisitan@pau.edu.tr, 0000-0002-5228-9788
*prof. Dr. Fatma KIRMIZI, Pamukkale Universitesi, fsusar@pau.edu.tr, 0000-0002-0426-1908

Prof. Dr. Cem GOK, izmir Bakircay Universitesi, cem.gok@bakircay.edu.tr, 0000-0002-8949-
8129

Ozet: Biyoplastikler, kullanim sonrasi uygun olmayan kosullarda dahi biyolojik olarak
parcalanabilen ve ¢ogunlukla yenilenebilir kaynaklardan tretilen polimerlerdir. Bu arastirmanin temel
amaci, biyoplastik farkindaligini 6lgmeye yonelik gegerli ve glivenilir bir dlgek gelistirmektir. Arastirma
surecinde nicel arastirma yaklasimi benimsenmis ve bu kapsamda tarama modeli kullaniimistir.
Katiimailarin belirlenmesinde uygun érnekleme yéntemi tercih edilmistir. Olcegin gegerlik ve giivenirlik
analizleri, 1., 2., 3. ve 4. sinif dlizeylerinde 6grenim géren Universite 6grencilerinden olusan bir 6rneklem
(n=261) Uzerinde yiaratalmistir. Acik uglu sorularin hazirlanmasi ve ilgili alan yazinin incelenmesi
sonucunda toplam 34 ifadeden olusan bir madde havuzu olusturulmustur. Alan uzmanlarinin gorusleri
dogrultusunda gergeklestirilen kapsam gecerligi calismasi sonucunda ¢ madde gikarilmis ve 31 maddelik
taslak olgek elde edilmistir. Agimlayici faktér analizi sonucunda dért madde daha elenmis ve iki faktorla
bir yapi belirlenmistir. Biyoplastik Farkindalik Olcegi (BiYOF), birinci alt boyutta 17 ve ikinci alt boyutta 10
olmak Uzere toplam 27 maddeden olusmaktadir. Birinci alt boyut “cevreci anlayis”, ikinci alt boyut ise
“piyoplastik kullanim nedenleri” olarak adlandiriimistir. iki fakt&rli yapinin agikladigi toplam varyans orani
%42,768 olup, bunun %23,591’i birinci faktoér, %19,177’si ise ikinci faktor tarafindan agiklanmaktadir.
Birinci alt boyuttaki maddelerin faktér yikleri 0,45 ile 0,66 arasinda degisirken, ikinci alt boyuttaki
maddelerin faktor yikleri 0,52 ile 0,77 arasinda bulunmustur. Dogrulayici faktor analizi sonucunda RMSEA
= 0,077 ve SRMR = 0,066 degerleri elde edilmistir. Olcegin geneline iliskin Cronbach’s Alpha giivenirlik
katsayisi ise 0,92 olarak hesaplanmistir.
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1. Giris

Kelime olarak "Plastik" Yunancadan gelmektedir. “Plastik” dokiime uygun olan
anlamindaki "plastikos" ve dokme anlamina gelen "plastos" kelimelerinden tiretilmistir
(WIKIPEDI, 2026). Plastik malzeme iiretimi sirasinda déviilebildigi ve yogrulabildigi icin sekil
alabilmektedir. Gunliik yasamin (film, tabak, tip, kavanoz, kutu gibi) neredeyse her alaninda
kullanilmaktadir (Bucci ve digerleri, 2020; Jambeck ve digerleri, 2015; PAGEV, 2018). Plastikler,
mikro veya nanoplastiklere pargalanabilen ve kaliciligi olan malzemelerdir. Farkli tirlerle temas
ettiginde toksik olma 6zelligi tasiyan katki maddeleri ile karistirilmis uzun polimer zincirleridir
(Rodrigues ve digerleri, 2019). Tasarimdaki ¢cok yonlulugi, dusik maliyeti, sekil alabilmesi, hafif
olmasi ve biyolojik olarak dayanikliligi ile modern toplum yasaminin her alaninda 6nemli bir yer
tutmaktadir. Mutfak Grlnlerinden, gida ambalajina ve 3D baskiya kadar genis bir uygulama
yelpazesinde tercih edilmektedir (Koike, 2015; Nielsen ve digerleri, 2020). Plastik Grinlerin
kiiresel 6lgekte Gretimi ve kullanimi artmasina ragmen, bu drinlerin atik yonetimi yetersiz

kalmaktadir.

Plastikler, temel olarak karbon atomlarinin diger elementler (6rnegin hidrojen, oksijen,
azot, klor ve kukirt) ile baglanmasiyla olusan organik polimerlerden meydana gelmektedir.
Kimyasal yapilari, polimerizasyon sonucu olusan uzun zincirli molekillerden olusmaktadir ve bu
yapl, plastiklerin kimyasal 6zelliklerini blylik 6l¢lide etkilemektedir. Plastikler, termoplastik ve
termoset olmak Uzere iki ana kategoriye ayrilir (Desidery & Lanotte, 2022). Termoplastikler,
isitildiginda eritilip yeniden sekillendirilebilirken, termosetler isi ile kimyasal degisime ugrayarak
sert bir yapi kazanir ve tekrar sekillendirilemez. Plastiklerin kimyasal dayanikliliklari, farkli
kimyasal reaktiflere karsi direng gdstermelerini saglayarak ambalajlama ve insaat gibi bircok
alanda kullanilmalarina olanak tanir (Desidery & Lanotte, 2022). Buna ek olarak, biyoplastiklerin
yalnizca ambalaj ve gida hizmetleriyle sinirli kalmayip elektronik ve otomotiv sektérlerinde de
kullanimina yonelik calismalar siirdiiriilimektedir (Applications for bioplastics, 2025; Grand View
Research, 2018). Ayrica, glinliik yasamda kullanilan pek ¢ok triiniin gelecekte biyoplastiklerden
Uretilmesi beklenmektedir (Atiwesh ve digerleri, 2021; Venkatachalam & Palaniswamy, 2020).
Ayrica, molekiler diizenlerine bagh olarak amorf ya da kristal yapida olabilen plastikler, bu
yapisal farkliliklardan dolayi mekanik dayanim, termal davranis ve yogunluk gibi fiziksel 6zellikler
acisindan cesitlilik gosterir (Padsalgikar, 2017; Su, 2013). Bu o6zellikler, plastiklerin gesitli

endistriyel alanlarda genis bir kullanim yelpazesine sahip olmasini saglamaktadir.
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Plastikler, blylik olciide petrol tirevlerinden elde edilen sentetik polimerler olup,
dayanikliliklari ve uzun siire bozulmadan kalabilmeleri nedeniyle cevresel acidan Gnemli
sorunlara yol agmaktadir. Ozellikle plastik atiklarin dogada kaliciligl, ekosistemler tizerinde ciddi
baskilar olusturmakta ve kiresel dlgekte gevre kirliliginin artmasina neden olmaktadir (Geyer ve
digerleri 2017). Bununla birlikte, plastik kullanimina yonelik etkili ve kapsamli politikalarin
yeterince gelistirilememis olmasi, s6z konusu cevresel sorunlarin daha da derinlesmesine yol
acmaktadir (UNEP, 2018). Artan cevresel kaygilar, fosil kaynaklarin sinirhhg ve stirdtrilebilirlik
gereksinimleri dogrultusunda biyoplastikler, geleneksel plastiklere alternatif bir ¢6ziim olarak

daha fazla 6nem kazanmaktadir.

Biyoplastik kavrami zaman zaman yanhs kullanilmaktadir. Biyokiitlelerden elde edilen
polimerlerin ¢evreye tamamen zararsiz oldugunu soylemek pek mimkin degildir. Yasam
dongusiine iliskin olarak bir degerlendirme yapilmayan biyo bazli malzeme her zaman cevre
dostu degildir. Son yillarda yapilan tanimlamalar gosteriyor ki bir plastik malzemenin biyoplastik
Uranler arasinda degerlendirilebilmesi i¢in biyo bazl ya da biyobozunur olmasi gerekmektedir.
(Baydemir, 2020; Klein ve digerleri, 2019). Biyoplastik terimi, kullanim dmrii sonunda kontrolsiiz
kosullar altinda biyolojik olarak bozunan plastikler gibi yenilenebilir kaynaklardan (biyo
bazl plastikler) elde edilen plastikleri kapsamaktadir. Biyo bazli plastikler, kismen veya tamamen
biyolojik kaynaklardan uretilen plastiklerdir. Biyo bazli plastiklerin hammaddesi cogunlukla bitki
bazlidir. Bu plastiklerin tiretiminde bir¢cok endustride seker kamisi kullaniimaktadir. Ancak talebe
gore misir ve diger bitki materyallerinin de kullanilmasi mimkiindir. Biyo bazl plastiklerin fosil
bazli muadilleriyle esdeger 6zelliklere sahip oldugunu séylemek miimkiindiir. Ayni zamanda
karbon ayak izinin azaltilmasina da yardimci olmaktadir (Hardingve digerleri, 2017; Kiling ve
digerleri, 2017; Nand ve digerleri, 2013). Ambalaj sektoriinde yaygin sekilde kullanilan petrol
bazli plastikler ise ¢ogunlukla PET- polietilen tereftalat, PE-dogal gazdan Uretilen polietilen
recine, PP-ham petrolden tiretilen polipropilen gibi plastikleri olusturmaktadir. Petrol bazh
biyobozunur posetlerde ana hammadde plastik polimerleridir. Uretim esnasinda petrol bazl
plastik ambalaj katkilarla karistiriimakta ve boylece biyobozunur hale getirilmektedir (Diizakin,

2021; Gironi & Piemonte, 2011; Karakus & Ayhan, 2019; Mooney, 2009).

Sentetik ve biyobozunur ozellik gbéstermeyen plastiklerin Gretimi ¢evre igin bir ylktir;
¢lnki bu plastiklerin parcalanmasi on yillar ya da ylizyillar almaktadir. Bazi plastiklerin biyolojik
olarak pargalanamamasi, kimyasal yapilarinin dogal olarak olusan mikroorganizmalar, su,
karbondioksit veya metan tarafindan yeterince degistirilemedigini gostermektedir. Cogu petrol

bazli sentetik plastigin biyolojik olarak parcalanamamasi, kiiresel iIsinma potansiyeli, kanserojen,
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ozon tabakasinin incelmesi, eko-toksisite ve dtrofikasyon gibi 5nemli cevresel etkileri tesvik eden
daha fazla plastik atigin toplanmasina yol agmaktadir. Cevrede biylik miktarda plastik atik
birikmesi, bircok endistriyel alani biyolojik olarak parcalanabilir plastik Gretmeye zorlamaktadir
(Thakur ve digerleri, 2018). “Biyolojik olarak parcalanabilen” plastikler, birka¢ ay sonra
neredeyse tamamen dogal silirecler araciligiyla parcalanabilmekte ve toksik kalinti
birakmamaktadir. Bu malzemeler, bozunma siireci sirasinda mikroorganizmalar tarafindan
parcalanarak karbondioksit, su ve biyokitle gibi dogal triinlere donisebilir. Biyolojik olarak
parcalanabilen malzemeler genellikle toksik olmayan 6zelliklere sahiptir ve insan sagligina zarar
vermezler. Tamamen kompostlanabilir malzemeler olarak doga ile barisiktir. Biyo bazli ve/veya
biyobozunur olabilen biyoplastikler, bircok cevresel kayginin giderilmesi icin umut vaat
etmektedir (Europeanbioplastics 2019: Bioplastics industry shows dynamic growth, 2019;
Venkatachalam & Palaniswamy, 2020). Biyobozunur olabilen biyoplastikler cevre kirliliginin

onlenmesinde ve doganin korunmasi konusunda imit vermektedir.

Biyoplastikler, farkh 6zellik ve kullanim alanlarina sahip genis bir biyo-bazli polimer
grubunu kapsamaktadir ve bu alanda yeni malzeme gelistirme calismalari sirmektedir. En yaygin
biyoplastik tlrleri sunlardir. 1. Nisasta bazli biyoplastikler: Genellikle misir nisastasindan elde
edilmekte olup kompostlanabilir Griinler, tek kullanimlik gida malzemeleri ve ambalajlarda
kullanilmaktadir (Abe ve digerleri, 2021; Anugrahwidya ve digerleri, 2021). 2. Selilloz bazh
biyoplastikler: Selliloz esterleri ve tlrevlerinden Uretilmekte; termoplastikler, ekstriide filmler
ve gozliik cergeveleri gibi alanlarda kullaniimaktadir (Rahman & Syamsu, 2018; Sun ve digerleri,
2021). 3. Protein bazh biyoplastikler: Bugday gluteni, kazein ve sit gibi kaynaklardan elde
edilmekte olup 6zellikle gida ambalajinda 6nemli bir alternatif sunmaktadir (Jiménez-Rosado ve
digerleri, 2020; Perez ve digerleri, 2016). 4. Biyo-tiirevli polietilen: Seker kamisi ve misir gibi
tarimsal hammaddelerin fermantasyonu ile Uretilmekte; cesitli ambalaj uygulamalarinda yaygin
olarak kullanilmaktadir (Sider & Nassar, 2021). 5. Alifatik poliesterler: PLA, PHB ve PGA gibi biyo-
bazli polyesterleri icermekte, tip ve farmasotik alanlarda, 6zellikle ilag tasima ve doku

miihendisligi uygulamalarinda kullanilmaktadir (Sabbah & Porta, 2017; Wu, 2012).

Plastiklerin diinya genelinde olumsuz etkilerinin fark edilmesiyle birlikte kullaniminin
azaltilmasi yoluna gidilmis; bu durum, toplumsal biling olusturmaya yonelik ¢alismalarin
ylratidlmesini giindeme getirmistir. Geri donlisimin 6nem kazanmasi ile biyoplastiklerin
kullanimi bir secenek olarak ortaya cikmistir (Borrelle ve digerleri, 2020). insanlar uzun zamandir
teknolojiden ve sanayiden yararlanirken dogal kaynaklari neredeyse yok etmenin, cevreyi

kirletmenin, dogaya zarar vermenin bir¢cok yolunu bulmuslardir. Maden kaynaklari, toprak,
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ormanlar, canlilar, enerji vb. toplumsal Uretime hizmet etmek ve kisisel gereksinimleri
karsilamak icin asiri 6lgciide sémirilmuistir. Bilim ve teknolojide bircok basari kazanilirken,
diinya ekonomisi glicll bir sekilde gelismistir. Ancak bu slirecte insanlar kendi yasam cevrelerinin
ne kadar zarar gordigini de fark etmeye baslamistir (Hoang ve digerleri, 2021; Li, 2018).
Surdurdlebilir gevre bilincinin gelistirilmesi ve bireylerde kullandiklari Griinlerle ilgili farkindalik
olusturulmasi gerekliligi ortaya cikmistir (Coppola ve digerleri, 2021). Stirdirulebilir cevre egitimi
doganin korunmasi ve devamliligi icin biiyiik bir énem tasimaktadir. Ozellikle ¢cocuklarin ve
genglerin egitim slirecinde bu konunun ele alinmasi kritik bir 6neme sahiptir. Bununla birlikte
toplumun btin kesimlerinde de ¢evre bilincinin artirilmasi icin yetiskin egitimi stireclerinden
yararlanilmaktadir. Ayrica ¢evreyi korumak ve bu konuda ortaya cikan sorunlari ¢ézmek icin
yoneticiler politikalar gelistiriimektedir. Bu nedenle, stirdirtlebilir cevre bilincinin egitimin her
kademesinde yer alan programlarin tasarimina entegre edilmesi buyilk bir ciddiyetle ele
alinmaktadir (Heidari & Heidari, 2015; Kim & Jeong, 2022). Cevreyi koruma egitimi, toplumun ve
ogrencilerin daha yesil bir yasam alani yaratmaya katkida bulunacak davranislar gelistirmelerine
yardimci olacaktir. Bugiin 6zellikle gelismis Glkelerin programlarinda cevreyi koruma bilinci
gelismis bireyler yetistirilmesi 6nemli bir kazanim olarak ele alinmaktadir (Kollmuss & Agyeman,
2002; UNESCO, 2014). Ancak butiin bunlarin strdurilebilir cevre egitimi konusunda toplumsal

bir farkindalk olusturmada yeterli oldugunu séylemek oldukca zordur.

Gkargkavouzi ve digerleri (2019) tarafindan gelistirilmis olan “Cevre Korumaya Yoénelik
Coklu Motivasyon Olgcegi (MEPS)” cevre koruma davranislarini etik sorumluluk, dogaya sayg,
cevre dostu uygulamalara verilen 6nem ve dogal kaynaklarin korunmasi yoluyla ekonomik
tasarruf saglama gibi gesitli motivasyon boyutlari ¢ergevesinde ele almaktadir. Bu baglamda
Olcek, cevreyi korumaya yonelik tutum ve davranislarin ¢cok boyutlu bir yapida incelenmesini
mimkiin kilmaktadir. Kaiser ve digerleri (2007) “Davranis Temelli Cevre Tutumu Olcegi”
gelistirmis dogayi korumaya iliskin tutumlarin degerlendiriimesini ele almistir. Olgekte cevreyi
koruma bilinci ve giinliik yasam arasinda iliski kurulmustur. Ferndndez-Manzanal ve digerleri
(2007) Universite &grencileri 6rnekleminde “Cevresel Tutum Olgegi” gelistirmistir. Olcek
Universitelerde ¢evreye yonelik etkinliklerin diizenlenmesi, geri donUstirtlebilir Grinlerin tercih
edilmesi ve kuslarin korunmasi gibi cevresel davranis ve tutumlarina odaklanmaktadir.
Goruldigu gibi alan yazinda yer alan 6lgekler gevre kirliligine iliskin genel bir bakis agisi ortaya
koymaktadir. Bu arastirma kapsaminda gelistirilen 6lcek ise biyoplastiklerin dogaya etkilerini ve
kullanim nedenlerini belirlemeye yoneliktir. Bu baglamda gelistirilen 6lgegin literatlirdeki dnemli

bir boslugu dolduracagi disliniilmektedir.

446 Sinirsiz Egitim ve Arastirma Dergisi, 11 (2), 420 - 472



(\%zzz7 Universite Ogrencilerine Yonelik Biyoplastik Farkindalik Olcegi...

Arzum ISITAN, Fatma KIRMIZI, Cem GOK

Kiresel iklim krizi her gecen giin etkisini biraz daha belirginlestirmektedir. Plastik atiklar
yalnizca insanlarin degil dogadaki butiin canhlarin yasamini tehdit eden bir unsur haline
gelmistir. Stirdiurdlebilir cevre egitimi, bireylerin fiziksel, ekonomik, cevresel, sosyal ve politik
olaylara yonelik olarak duyarli olmalarini saglarken bu konudaki farkindalklarini da
arttirmaktadir (IPCC, 2021; UNEP, 2018). Egitim slirecinde bireyin kendisini ¢cevreyi korumaktan
sorumlu olarak gérmesi toplum genelinde cevre bilgisinin gelistiriimesinin dnlini agmaktadir.
Bunun igin egitim kurumlarina ve toplumun Uyelerine nitelikli egitim materyallerinin sunulmasi
gerekmektedir (Hungerford & Volk, 1990). Bu galismada egitim siirecinde, stirdirilebilir cevre
egitiminde yeni ve cagdas davranislar gelistirmenin dnemli oldugu anlayisi ile hareket edilmistir.
insan saghgini ve dogayi korumak icin biyoplastik kullanimini yayginlastirmak gerekmektedir.
Cevreyi korumaya iliskin farkindalik olusturmak etkili yollardan biridir. Toplumsal ¢evre bilincinin
gelismis olmasi, o Ulkenin kalkinmishginin en 6nemli gostergelerinden biridir. Tiketicilerin
biyoplastikleri kullanmasi icin anlamli bir farkindalik olusmasi istenen bir durumdur. Bu
calismada biyoplastik kullanimina iliskin bireysel algiyi 6lgmek icin bir olcek gelistirilmesi
gereksinimi ile hareket edilmistir. Calismanin amaci Universite 6grencilerinin biyoplastik
Urdnlerin kullanimina yonelik farkindaligini 6lgmeye yonelik olarak gegerli ve glivenilir bir 6lgek

gelistirmektir.
2. Yontem

Bu arastirmada (Universite 6grencilerinin biyoplastik Grunlerin  kullanimina iliskin
farkindaligini belirlemeye yonelik bir dlgek gelistirilmistir. Calismada nicel arastirma yontemine
uygun bir sekilde “tarama modeli” tercih edilmistir. Tarama modeli olay, nesne, olgu, kisi ile ilgili
verilerin timiinlin gézden gegcirilmesine olanak saglamaktadir (Gable, 1994). Dolayisiyla tarama
modeli, var olan durumun tarafsiz ve bilimsel 6l¢ltler cercevesinde ortaya konulmasini miimkin

kilmaktadir.
2.1. Calisma Grubu

“Biyoplastik Farkindalik Olcegi (BIYOF)” gelistirmeye yonelik calismalar konusu
biyoplastiklerin kullanimi olan bir ERASMUS+ projesi (2021-1-1T01-KA220-VET-000033225)
kapsaminda gerceklestirilmistir. Arastirma icin calisma grubunun belirlenmesinde seckili
(tercihli) ornekleme yontemlerinden olan “uygun 6rnekleme yontemi” tercih edilmistir
(Gurbetoglu, 2018). Boylece c¢alisma grubuna erismek icin kolay ve ekonomik vyollar
degerlendirilmistir. Olcegin gecerlik ve giivenirlik calismasi, bdlim ayrimi yapilmaksizin 1., 2., 3.

ve 4. siniflarda 6grenim gérmekte olan Gniversite 6grencileri ile gergeklestirilmistir. Bunun igin
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Olcek cevrim i¢i form seklinde hazirlanmis ve uygulama gerceklestirilmistir. Cevrim ici form
Tlrkiye’nin yedi farkl cografi bélgesinde bulunan 27 Universitede, fakiilte ve bolim ayrimi
gozetilmeden uygulanmistir. Bunun igin 6gretim elemanlari ile iletisime gecilmis ve formu
uygulamayi kabul edenlere dlcek formu gdnderilmistir. Boylece aday Olgek internet Uzerinden
16 fakulltede, 29 farkl bolimde 6grenim goren Universite 6grencilerine uygulanmistir. Calisma
gonullulik esasina dayali bir sekilde 261 katilimci (Kadin=161; Erkek=100) ile gergeklestirilmistir.
Bu 6grencilerden 120 katihmci (%46,0) 1. sinifta; 63 katihmci (%24,1) 2. sinifta; 30 katilimci
(%11,5) 3. sinifta; 48 katihmci (%18,4) 4. sinifta 6grenim gérmektedir.

2.2. Veri Toplama Aracinin Gelistirilmesi

Calismanin en basindan itibaren bilimsel arastirma yontemlerine uygun bir sekilde
hareket edilmis ve 6lcek gelistirmenin adimlari tek tek uygulanmistir. Bunun igin dlcek gelistirme
siirecine uygun bir sekilde yol haritasi ortaya cikarilmistir. Olcek gelistirme siirecinin asamalari
farklh kaynaklarda farkh adimlarla anlatiimaktadir (Acar Givendir & Ozer Ozkan, 2015; Castillo,
2022; Stratman & Roth, 2002; Zhou, 2019). Calisma kapsaminda asagida belirlenmis olan

basliklar temele alinmis ve 6lgek gelistirme ¢alismasi baslatiimistir.
2.2.1. Madde Havuzunun Olusturulmasi

Yargl maddelerinin olusturulmasi igin 6ncelikle alan yazin taramasi gergeklestirilmistir.
(Bhagwat ve digerleri, 2020; Cecchini, 2017; Ibrahim ve digerleri, 2021; Kale ve digerleri, 2007;
Karana, 2012; Mose & Maranga, 2011; Piemonte, 2011; Sidek ve digerleri, 2019). Yapilan alan
yazin taramasi ile galismanin kuramsal gercevesi ortaya ¢ikarilmistir. Diger taraftan Universite
Ogrencilerinin biyoplastik farkindaligini belirlemeye yonelik olarak 7 agik uglu soru
olusturulmustur. Bu sorular alaninda uzman {i¢ 6gretim elemanin goérisiine sunulmus ve yeterli
veri toplanip toplanamayacagl konusunda diisiinceleri sorulmustur. Fen Bilgisi Ogretimi
alaninda uzman olan iki 6gretim elemani sorulari cevre egitimine uygunluk acisindan
incelemistir. Alani Olgme ve Degerlendirme olan uzman sorulari veri elde etmede islevsellik
acisindan incelemistir. Alan uzmanlarindan gelen doénitler dogrultusunda digerlerine benzer
oldugu belirtilen bir soru ¢ikarilmistir. Toplamda alti acik uglu soru ile Universite 6grencilerinin
biyoplastik Uriinlere iliskin farkindaliklari yoklanmaya calisiimistir. Universite égrencilerinden
gelen vyanitlar arastirmacilar tarafindan biydk bir duyarhlikla incelenmis ve vyargilar
olusturulmustur. Yazilan her bir yarginin Universite 6grencilerinin biyoplastik Grtnlere iliskin
farkindaligini ifade etmesi igin titiz bir calisma yapilmistir. Yapilan ¢alismalar sonucunda 34 yargi

ile madde havuzu elde edilmistir.
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2.2.2. Kapsam Gegerliligi

Maddelerin kapsam gecerliliginin gerceklestirilmesi icin alaninda uzman sekiz 6gretim
elemanin ve 12 (iniversite 6grencisinin goriistine basvurulmustur. Maddeler Cevre Mihendisligi
Bélimi, Endistri Mihendisligi, Makine Mihendisligi, Fen Bilgisi Egitimi, Egitimde Olgme
Degerlendirme, Rehberlik ve Psikolojik Danisma, Egitim Programlari ve Ogretim, Tiirkce Egitimi
boélimlerinde gorev yapan 6gretim elemanlar tarafindan incelenmistir. Cevre Muhendisligi
Bolimi{ alan uzmani maddeleri c¢evre Kkirliliginin dnlenmesine katki saglayicilik ve dogal
kaynaklarin sdrdurulebilirligi  acisindan incelemistir. Endistri Mihendisligi alan uzmani
biyoplastik kullanim algilarini hammadde, bilgi, enerji ve gevre baglaminda ele almistir. Makine
Mihendisligi alan uzmani biyoplastik kullanimi algilarini dogal kaynaklari kullanirken verimi
arttirma agisindan degerlendirmistir. Fen Bilgisi Egitimi bolimi alan uzmani maddeleri dogayla
uyum icerisinde sirdirilebilir cevre anlayisi kapsaminda degerlendirmistir. Egitimde Olgme
Degerlendirme alan uzmani maddeleri islevsellik, olcilebilirlik ve kullanishhk agisindan ele
almistir. Rehberlik ve Psikolojik Danisma alan uzmani maddeleri anlasilabilirlik ve Gniversite
ogrencilerine uygunluk agisindan incelemistir. Egitim Programlari ve Ogretim alan uzmani
maddeleri islevsellik agisindan incelemistir. Alan uzmanlarindan gelen dontler dogrultusunda
diizeltme ve diizenlemeler yapildiktan sonra maddeler Tiirkge Egitimi alan uzmaninin gérisiine
sunulmustur. Dil ve anlatim agisindan da incelenen maddeler gelen doniitler dogrultusunda
tekrar gozden gegirilmistir. Son olarak maddeler Universite 6grencilerinden olusan kiigik bir
gruba uygulanmistir. Yapilan bu ¢alismalarda islevsel olmadigi yoninde goris bildirilen Ug

madde elenmistir. Bu islem sonrasinda 31 madde ile aday 6l¢ek olusturulmustur.
2.2.3. Ol¢egin Yapilandiriimasi

Kapsam gecerliligi calismalari yapilmis olan 31 biyoplastik farkindalik maddelerine 5’li
Likert ifadeleri de eklenmistir (Bertram, 2007; Chyung ve digerleri, 2017; Dawes, 2008). Besli
derecelendirme “tamamen katiliyorum, katiliyorum, kismen katiliyorum, katilmiyorum, hig
katilmiyorum” ifadeleri kullanilarak yapilmistir. Daha sonra aday olcege kisa bir yonerge
eklenmistir. Yonergede c¢alismanin amacina ve Universite Ogrencilerinin dlcegi nasil
dolduracaklarina iliskin agiklamalara yer verilmistir. Eklenen yonerge ile aday 6l¢cek ortaya

cikariimistir.
2.3. Verilerin Toplanmasi

Aday olgek dijital ortama aktarilarak ¢evrim i¢i forma donustirilmustlr. Cevrim ici form

halindeki aday 6lgegin uygulanmasi icin Tirkiye’'nin farkli Gniversiteleri ile iletisime gegilmistir.
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Aday Olgegi uygulama konusunda gonilli olan 6gretim elemanlari araciligl ile Universite
ogrencilerine ulasilmistir. Universite 6grencileri de calismaya gondilliiliik esasina gore katilmistir.

Elde edilen verilere istatistiksel analizler uygulanmistir.
2.4. Verilerin Analizi

Aday olgekten elde edilen veriler ile dizi analiz sinanmigtir. Verilere Agimlayici Faktor
Analizi (AFA) ve Dogrulayici Faktér Analizi (DFA) uygulanmis glivenirlik ¢alismalari
gerceklestirilmistir (Widaman, 2012; Widaman & Helm, 2023). AFA c¢alismasinda farkli faktor
cikartma teknikleri kullanilmaktadir. Bu ¢alismada “temel bilesenler analizi teknigi (TBA)” tercih
edilmistir. Faktor cikartma teknikleriyle R (korelasyon) matrisi yeniden uretilmekte ve grup
bilesenleri ya da faktorleri hesaplanmaktadir. Faktor cikarma tekniklerinde, agiklanan varyansi
en Ust dizeye cikarmak veya artik korelasyonlari en aza indirmek amaciyla farkh olgitler
kullanilmaktadir. TBA teknigi her faktor icin maksimum varyansi belirlemeyi hedefler ve degisken
sayisini azaltir (Jain & Shandliya, 2013; Karaman ve digerleri, 2017; Loewen & Gonulal, 2015;
Park ve digerleri, 2002; Schreiber, 2021). Bu siirecte elde edilen bilesenler, orijinal degiskenlerin
dogrusal kombinasyonlaridir. ilk temel bilesen ise 6rneklemdeki katilimcilar arasindaki ayrimi en
ylksek varyansla saglar. TBA bircok yazilim programinda varsayilan prosediir oldugu icin 6rintd

katsayilarini tahmin etmenin en yaygin yontemlerinden biridir.

AFA ve DFA analizleri ile aday 6lgcekte yer alan maddelerin faktér yik degerlerine,
aritmetik ortalamalarina, standart sapmalarina, madde Olgek korelasyonlarina, SRMR ve RMSEA
degerlerine bakilmistir. Literatiirde test edilen modelin, analiz edilen veri ile uyumunu sinamak
icin kullanilan en yaygin uyum degerleri ki kare, serbestlik derecesi (X* /df), Comperative Fit
Index (CFl), goodness-of fit index (GFl), Standardized Root Mean Square Resudual (SRMR) ve
Root Mean Square Error of Approximation (RMSEA) Uyum indekslerinden RMSEA ve SRMR 0,10
ya da daha az bir deger model icin kabul edilebilir uyumun gostergesi olarak kabul edilmektedir.
CFl, NNFI gibi uyum indeksleri 0,90 kabul edilebilir, 0,95 ve (isti iyi bir uyum indeksi olarak kabul
edilir RMSEA degerleri 0,05 degerinin altinda yer almasi miikemmel bir uyum olarak
disundlirken 0,10 altindaki uyum degeri yeterli olarak kabul edilir (Lubbe, 2023). Maddelerin
glvenirligi  bilimsel arastirma yontemlerine uygun bir sekilde hareket edilerek ortaya
cikarilmistir. Olgegin alt boyutlarina ve bitiiniine iliskin Cronbach’s Alpha degerleri de
belirlenmistir. Gergeklestirilmis olan istatistiksel analizler, tablolar ya da agiklamalar seklinde
bulgular ve yorum boéliminde sunulmustur. AFA analizleri icin SPSS 22 kullanilirken; DFA

analizlerii¢in de LISREL 8.71 paket programi kullanilmistir.
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2.5. Etik Kurul Belgesi

Calismanin yiritilmesi etik kurallara uygun bir sekilde gerceklestirilmistir. Etik izin
belgesi icin Pamukkale Universitesinin “Sosyal ve Beseri Bilimler Arastirma ve Yayin Etigi
Kuruluna” resmi yazismalarla basvuru yapilmistir. Kurula yapilan basvuru ile ¢calismanin etik
kurallara uygunluguna iliskin gerekli izin alinmugtir. Etik kurul belgesine yonelik olarak bilgiler su

sekildedir: Sayi: E-93803232-622.02-114625; Tarih: 07.10.2021
3. Bulgular ve Yorum

Bulgular bélimiinde Universite Ogrencileri icin Biyoplastik Farkindalik Olcegi (BiYOF) ile
ilgili gecerlik ve giivenirlik analizlerinin sonuglari sunulmustur. Olcek gelistirme siirecinde

gerceklestirilmis olan AFA, DFA ve glvenirlige iliskin veriler ayrintili bir sekilde yer almaktadir.
3.1. Faktor Yapisi

Universite 6grencileri icin biyoplastik farkindalik 6lgegi gelistirilirken ortaya cikan
maddelerin faktor yapisini ve yapi gecerligini belirlemek amaciyla AFA gerceklestirilmistir. AFA
genellikle bir 6lgegin faktor yapisini kesfetmek ve i¢ glivenilirligini incelemek igin kullanilir. Cok
degiskenli istatistiklerde, nispeten biyik bir degisken kiimesinin altinda yatan yapiyi ortaya

¢ikarmaya yarar (Luo ve digerleri, 2019; Stapleton, 1997; Watkins, 2018).
3.2. Agimlayici Faktor Analizi (AFA)

Maddeler arasindaki korelasyon matrisinin faktér analizine uygun olup olmadigini, elde
edilen verilerin normal dagilip dagiimadigini belirlemek icin Kaiser-Meyer-Olkin (KMO) ve Barlett
testleri gerceklestirilmistir (Shkeer & Awang, 2019). Oncelikle Ogrenci Biyoplastik Farkindalk
Olgegi (BIYOF) icin Kaiser-Meyer Olkin degerinin .92 oldugu belirlenmistir. Aday dlcekte yer alan
31 maddenin Bartlett’s Testi sonucunun ise (x?>= 2825,295, 3081,235, DF=351) oldugu p

degerinin 0,001 diizeyinde anlamh oldugu hesaplanmistir.

Verilerin yorumlanmasinda Varimax eksen doéndirme teknigi uygulanmistir. Faktor
dondiirmenin amaci kavramsal anlamhligin saglanmasidir. Elde edilen faktorlerin daha iyi bir
sekilde yorumlanmasi icin faktér dondirme islemi gerceklestirilir. Varimax (Kaiser, 1959)
ortogonal dondiirmeler icin en bilinen yontemlerden biridir. Faktorler arasinda kare yuklerin
varyansini maksimize eder. Bu, genellikle blytik yikleri daha da blydtir ve kiguk yukleri daha
da kiglltir. Bu ¢alismada daha yorumlanabilir faktorler elde etmek igin Varimax tercih

edilmistir.
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Faktor analizinde “iyi” faktor yiklemeleri icin en bilinen sinir 0.40'tir (Hinkin, 1995).
Ancak bu degerin alt ve Ust siniri ile ilgili olarak farkh gériisler vardir. Ornegin Costello ve
Osborne (2005) faktor yiklerinin 0,32 veya 0,40 gibi belirli bir degeri asmamasi gerektigini
belirtmektedir. Bu calismada o6lcek maddeleri belirlenirken faktér yik degeri 0,40 ve (st

olanlarin alinmasina karar verilmistir. Gerceklestirilen AFA ile 2 faktorli yapi ortaya cikarilmistir.

Calismalarda 1, 6, 7 ve 29. maddelerin her iki alt faktorde yiiksek degerlere sahip oldugu
gorllmustir. Bu nedenle dort madde o6lgekten c¢ikarilmistir. Faktoér ylklerinin 0.46 ile 0,77
arasinda degisen yiiklere sahip oldugu gérilmustiir. BIYOF 6lgeginde birinci faktérde 17 ve ikinci

faktorde 10 olmak Uizere toplamda 27 madde bulunmaktadir.

Faktor analizinde aciklanan varyans tablosu oldukca 6nemli bir tablodur. Aciklanan
Varyansin toplam varyans lizerinden %50’yi gegiyor olmasi faktér analizinin dnemli bir kriteridir.
Aciklanan varyans oraninin, istatistiksel agidan gecerli bir AFA icin minimum %50 olmasi beklenir
(Yashoglu, 2017). Her ne kadar % 50 olmasi yoniinde genel bir kani ortaya ¢ikmis olsa da
aciklanan varyans degerinin 0,40 ile 0,60 arasinda olmasinin AFA acisindan uygun oldugunu
belirten kaynaklar da bulunmaktadir (Cokluk ve digerleri, 2014). iki faktérli bu yapinin
maddelerin tim olgek igindeki varyansinin %23,59 ve %19,17 olmak lizere toplamda %42,768
aciklayicilik diizeyinde oldugu belirlenmistir. Bu ¢alisma icin elde edilen agiklayicilik degerinin
diistk dizeyde ancak uygun bir deger oldugunu séylemek miimkindir. Birinci alt dlgegin 6z
degeri 9,301 ve ikinci alt dlgegin 6z degeri 2,247 olarak saptanmistir. BIYOF un birinci alt 6lcegine
“cevreci anlayis” ikinci alt 6lgegine ise “biyoplastik kullanim nedenleri” adi verilmistir.

Tablo 1.

BIYOF maddelerinin faktér yiik dederi, ortalamalari, standart sapmalari, madde toplam
korelasyonlari ve Cronbach’s Alpha dederleri

Alt ) [°) X SS Madde Faktor Yiik Faktor Yiik
Boyutlar ¢ E =z E Toplam Degeri Degeri (F2)
:g § < g § Korelasyon (F1)
<E q<n S
2 1 3,97 ,896 ,49 ,59
o 3 2 3,94 1,01 ,43 ,56
& 8 3 3,57 1,04 ,53 ,56
& 9 4 4,07 ,90 ,52 ,63
S 10 5 4,53 ,76 ,48 A7
> 11 6 4,25 ,89 ,56 ,60
< 12 7 4,26 88 ,58 ,57
8 13 8 4,10 ,93 ,61 ,66
© 14 9 3,31 1,03 ,60 64
< 15 10 3,91 1,03 ,56 ,66
-~ 16 11 3,25 1,13 44 ,62
17 12 3,51 1,04 ,59 ,66
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18 13 4,08 ,94 ,53 ,45
19 14 3,29 ,96 ,51 ,50
20 15 3,45 1,06 48 ,55
21 16 3,97 ,89 ,50 48
25 17 3,90 ,85 ,61 ,56
4 18 3,77 ,96 ,35 ,54
= 5 19 3,69 ,98 A4 ,60
s E 22 20 3,99 ,92 ,56 ,60
§ § 23 21 4,43 ,71 ,52 ,52
a9 24 22 4,05 ,88 ,61 ,69
‘é S 26 23 4,00 ,83 ,70 ,73
0 & 27 24 3,96 ,89 ,64 77
=3 28 25 3,93 ,89 ,65 74
~ 30 26 3,48 1,01 42 ,65
31 27 4,12 ,94 ,45 ,63
Ozdeger 9,30 2,24
Birinci alt 6lcegin varyans degeri %23,59
ikinci alt 8lgegin varyans degeri %19,17
Toplam varyans degeri %42,76

Cronbach’s Alpha Degerleri
Olgegin Timii: 0,92 1. Alt Olgek: 0,90 2. Alt Olgek: 0,88

Tablo 1 incelendiginde birinci alt 6lcekte 17 madde (1, 2, 3,4, 5,6, 7,8,9, 10, 11, 12, 13,
14,15, 16, 17. maddeler) bulunmaktadir. Bu alt boyut “Cevreci anlayis” seklinde adlandiriimistir.
“Cevreci anlayis” alt o6lcegi biyoplastiklerin bilingli bir sekilde kullanimi, ¢evreyi koruyacak
davranislarin sergilenmesine iliskin maddeleri icermektedir. Bu alt 6lcekte yer alan maddelerin
en disiik faktor yiik degeri 0,45; en yiiksek faktor yiik degeri ise 0,66’dir. ikinci alt dlcege ise
“biyoplastik kullanim nedenleri” adi verilmistir. “Biyoplastik kullanim nedenleri” alt 6lgegi 10
maddeden (18, 19, 20, 21, 22, 23 24, 25, 26, 27. maddeler) olusmaktadir. Bu maddeler agirlikli
olarak biyoplastik trtnlerin tercih edilmesinin nedenleri ve biyoplastik Grlinlerin icerigine iliskin
distnceleri icermektedir. “Biyoplastik kullanim nedenleri” alt 6lceginde yer alan maddelerin en
diisiik faktor yik degeri 0,52; en yiiksek faktor yik degeri ise 0,77’dir. Olgegin uygulanmasi ile
her bir katihmcinin alabilecegi agirlikh ham puan en distik 27, en yiksek 135’tir. Toplam puanin
ylksek olmasi katilimcilarin biyoplastik kullanimi ve uygulamalarina iliskin olarak olumlu algilara
sahip oldugunu gostermektedir. Toplam puanin disik olmasi ise katilimcilarin biyoplastik
kullanimi ve uygulamalarina iliskin olarak olumlu olmayan algilara sahip oldugunu ortaya

koymaktadir (Olgegin son hali i¢in bkz. EK-1).
3.3. Dogrulayici Faktor Analizi (DFA)

AFA calismalari ile belirlenmis olan iki faktorli yapinin dogrulanip dogrulanmadigini
saptamak icin DFA yapilmistir (Brown, 2012; Harrington, 2009). DFA icin LISREL 8.71 paket

programi kullanilmistir. AFA sonucunda elde edilen iki faktorli yapida birinci alt 6lgcekte yer alan
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17 maddenin ve ikinci alt 6lcekte yer alan 10 maddenin dogrulanmasi icin DFA uygulanmistir.
Alan vyazinda bir modelin yeterligini saptamak igin bircok uyum indeksi kullanildig

gorilmektedir.

AFA sonucu elde edilen birinci faktor (17 madde) ve ikinci faktor igin (10 madde) DFA yapilmistir.
DFA sonucunda BIYOF &lgeginin yapisi icin X2 = (323; N = 261) 826,65; RMSEA = 0,077; SRMR =
0,066; CFl = 0,95; NNFI = 0,95; NFI = 0,92 degerleri elde edilmistir. RMSEA icin 0.05-0.08
araliginda bir deger "kabul edilebilir/iyi uyum" oldugunu géstermektedir (Chen ve digerleri,
2008). Bu arastirma icin de makul bir uyumdan s6z ediliebilir. Hu ve Bentler'e (1999) gére SRMR
< .08 iyi model uyumu igin dnerilen Ust sinirdir. SRMR degerlerinin de 0,08'in altinda olmasi
modelin gézlenen verilerle kabul edilebilir diizeyde uyum gosterdigini ortaya koymaktadir. CFI
degeri modelin iyi uyum sagladigini gbéstermektedir. 0,95 esigi, modelin temel modele kiyasla
veriyi ¢cok iyi acikladigi anlamina gelmektedir. NNFI (TLI) degeri modelinizin iyi uyum diizeyinde
oldugunu dogrulamaktadir. NNFI'nin 0,95 ve (zeri olmasi, drneklem buyilkliglinden bagimsiz
olarak modelin kalitesini gbstermesi acisindan dnemlidir. NFl icin 0,90-0,95 arasi kabul edilebilir,
0,95 lizeri ise iyi uyum olarak degerlendirilir. NFI = 0,92 degeri modelin kabul edilebilir uyum
araliginda oldugunu géstermektedir.

Tablo 2.
DFA Sonuclari
Uyum - oVMISEA SRMR CFI NNFI NFI X2 Df X2/ Df
Indexleri
Uvum 5077 0,066 0,95 0,95 0,92 826,65 323 2,55
degerleri

. kabul iyi uyum .. kabul . kabul
Aciklama —veterli  Giebilic  indeksi  TUKEMMel giepiir  MUKeMMEl ilebilir

Tablo 2’ye gore standardize edilmis 6lcek maddeleri DFA degerleri 0,51 ile 0,86 arasinda
degismektedir. DFA ile elde edilen madde yapi parametreleri Sekil 1’de path diyagraminda

sunulmaktadir.
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Sekil 1.
BIYOF’un Dogrulayici Faktér Analizine iliskin Path Diagrami

[=]=]
[
ey

-85

a.
a.
a.
a.
a.
a.
a

a.
a.
a.
a.
a.
a.
a.

MmN &y oo

[SRART

0.69

Chi-Sguare=826.65, df=323, P-value=0.00000, RMSEZ=0.077

3. 4. i¢ Tutarhilik Giivenirligi

Olgegin toplam ve alt &lceklerinin i¢c tutarhligini belirlemek icin Cronbach’s Alpha
katsayilarina iliskin hesaplamalar yapilmistir. BIYOF'un birinci alt 6lgek icin Cronbach’s Alpha
degeri 0,90; ikinci alt dlcegi icin ise 0,88 seklinde belirlenmistir. Olcegin timii icin Cronbach’s
Alpha katsayisi 0,92"dir.

4. Sonug, Tartisma ve Oneriler

Bu arastirmada (niversite 6grencileri icin Biyoplastik Farkindalik Olgegi (BiYOF)
gelistirilmistir. Yapilan alan yazin taramasinda biyoplastik kullanimi ya da uygulamalarina yonelik
olarak herhangi bir farkindalik dlgegine rastlanmamistir. Ancak ¢evre koruma bilincine yonelik
ulusal (Afacan & Giiler, 2011; Artvinli & Demir 2018; Berberoglu & Tosunoglu, 1995; Giiven,
2013; Okur & Yalgin-Ozdilek, 2012; Ugulu ve digerleri, 2013; Yiicel & Ozkan, 2014) ve uluslararasi
(Arcury, 1990; Bruni ve digerleri, 2012; De Groot & Steg, 2008; Leeming ve digerleri, 1995;
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Pelletier ve digerleri, 1998; Perkins, 2010; Schultz, 2001; Tarrant & Cordell, 1997) diizeyde pek
cok olcek oldugu gorilmistiir. Bu Olcekler egitimin her kademesinde, toplumun farkli
kesimlerinde ve her yas diizeyinde hazirlanmistir. Bu yénii ile BiYOF élgegi 6zgiin bir yapidadir.
Ozel olarak biyoplastik kullanimi ya da uygulamalarina ydnelik olarak algilarin
degerlendiriimesine yardimci olacak bir yapidadir. Bu durum, sirdirilebilir cevre egitimi

anlayisinin daha derin bir bakis agisiyla ele alinmasina imkan tanimaktadir.

Yapilan calismada 6lcek gelistirmenin adimlari géz oniline alinarak hareket edilmistir.
Olcek gelistirilirken sirasi ile “a. madde havuzunun hazirlanmasi, b. kapsam gecerliligi, c. aday
Olcegin yapilandirilmasi, d. verilerin toplanmasi, e. analizler” asamalari izlenmistir. Yapilan alan
yazin taramasl ve acik uglu sorulara gelen yanitlar dogrultusunda 34 yargi olusturulmus ve
madde havuzu hazirlanmistir. Kapsam gecerliligi icin alan uzmanlarina basvurulmus ve gelen
donitler dogrultusunda dizeltme ve dizenlemeler yapilmistir. Kapsam gecerliligi sonrasinda
havuzda 31 madde kalmistir. Kalan maddelere begli Likert ifadeleri (tamamen uygun, uygun,
biraz uygun, uygun degil, hi¢c uygun degil) eklenerek aday 6lgek ortaya cikarilmistir. Aday oOlcek

cevrimici forma dontstirilerek 27 farkh Gniversitede Gniversite 6grencilerine uygulanmustir.

Faktor analizi ile iki faktorlii bir yapinin oldugu gériilmustiir. BIYOF élgeginin birinci alt
dlceginde 17 madde yer almaktadir. ikinci alt 6lceginde ise 10 madde bulunmaktadir. BIYOF'un
birinci alt dlgegine “cevreci anlayis” adi verilmistir. ikinci alt 6lcek ise “biyoplastik kullanim
nedenleri” adini almistir. iki alt 6lcek iceren BiYOF dlcegi toplamda 27 maddeden olusmaktadir.
Gergeklestirilen analizlerden elde edilen veriler 1siginda BiYOF'un gecerli ve giivenilir bir élgek

oldugunu séylemek mimkiindir.

Timur ve Yilmaz (2013) yaptigi c¢alisma ile “Cevre Davranis Olgegini” Tiirkce'ye
uyarlamistir. Calismanin 6zgiin hali Goldman ve digerleri (2006) tarafindan gelistirilmistir.
Uyarlama calismasi fen ve teknoloji 6gretmenleri (n=208) ile gerceklestirilmistir. Yapilan AFA
calismasi ile 6lgegin alti faktorli bir yapida oldugu belirlenmistir. Toplamda 20 maddeden olusan
Olcegin madde-toplam korelasyonlarinin 0,238 ile 0,790 arasinda degistigi belirlenmistir. DFA
calismasi da uygulanan (RMSEA=0,078) 6lcegin verilerinin glivenirlik katsayilarinin yiksek oldugu
belirlenmistir. Olgek cevreyi korumaya yénelik maddeler icermektedir. Maddeler halka acik
yerlerin korunmasi, kagit kullanimi, poset kullanimi, doga yirlylisi gibi farkli alanlardaki
konulara yéneliktir. Bu nedenle genis bir konu dagilimi géstermektedir. BIYOF élgeginde ise
biyoplastik maddelerin dogaya etkisi, bireysel kullanimi gibi konulara yer verilmistir. Ayrica her

iki 6lcek de yetiskinler igcin hazirlanmistir. Elde edilen bulgular 1siginda, gelistirilen 6lgegin ilgili
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alan yazinda yer alan olgeklerle benzer yapisal ozellikler gosterdigini soylemek mimkiindir.

BIYOF icerigi kapsamli ve giincel bir yapi icermektedir.

Karadag ve digerleri (2023) “Cevreye Duyarh Uriin Tiiketim Davranisi Olcegini” Tiirkce’ye
uyarlamistir. Calisma 484 katihmci ile gerceklestirilmistir. Olcegin glivenirligi icin test tekrar test
uygulamasina gidilmistir. Yapilan AFA calismasinda dort faktorli bir yapi elde edilmistir. Faktor
ylk degerleri 0,85 ile 0,52 arasinda degismektedir. DFA sonuclari da AFA sonucunda ortaya ¢ikan
yeni yapiyl (RMSEA=0,09) dogrulamaktadir. Olcekte yer alan maddeler cevreye duyarliliga dayali
bireysel secimlere ydneliktir. Olcekte cevreye duyarl iriinlerin satin alinmasi agirlikli bir sekilde
ele alinmistir. Maddeler endise, diisiince, plan yapma eylemlerine yéneliktir. BIYOF dlcegi de
eylemsel ve dislinsel maddeler de icermektedir. Her iki 6lcek de yetiskinlere yonelik olarak
hazirlanmistir. Bu baglamda, gelistirilen 6lcegin hem kuramsal temeller agisindan benzer oldugu

ancak BiYOF’ un 6zgiin boyutlar icerdigi sdylenebilir.

Yesil ve Turan (2020) 170 denegin katimi ile “Cevreye Yonelik Tutum Olgegi”
gelistirmistir. AFA calismasi ile Olcegin bes faktorll bir yapida oldugu belirlenmistir. Toplamda
20 maddeden olusan 6lcegin korelasyon degerleri 0,90 ile 0,65 arasinda degismektedir. DFA
sonuglarina goére 6lcegin uygunluk degerlerinin (RMSEA= 0,06) kabul edilebilir dizeydedir.
Olcek maddeleri “kentlerdeki yesil alanlarin korunmasi, elektrik kullanimi, agac dikme, giiriilti
kirliligi gibi” konulari icermektedir. Maddelerin konulari oldukga genis bir alana yayilmaktadir.
BiYOF &lgegi, maddelerinin biyoplastik riinlere yénelik olmasi ile olduk¢a spesifik bir yapi
icermektedir. Her iki 6lgcek de yetiskinler i¢in hazirlanmistir. Bununla birlikte, BIYOF &lcegi
kapsamini biyoplastik Grlinlere odaklayarak daha 6zgll bir 6lgme araci sunmaktadir. Bu yoniiyle,
genel gevre tutumlarini ele alan o6lgeklerden farkh olarak, belirli bir gevresel konuya iligkin

farkindaligin daha derinlemesine degerlendiriimesine olanak saglamaktadir.

Uzun ve digerleri (2019) Finlandiya, ABD ve Tirkiye’de ortaokul, lise ve Universite
ogrencileri (n=1687) ile "Cevresel Tutum Olgegi (CTO)” gelistirmistir. Olcek Ug alt dlcekten
olusmaktadir: "Cevresel Davranis Alt Olgegi (CDO-13 madde)", "Cevresel Goriis Alt Olcegi (EOSS-
11 madde)" ve "Cevresel Duygu Alt Olcegi (EESS-16 madde)". Olgegin tamami icin Cronbach’s
Alpha glivenilirlik katsayisi a=0,94'tlr. Birinci alt 6lgegin giivenilirlik katsayisi a=0,91, ikinci alt
dlcegin a=0,82 ve Ugiinci alt dlgegin ise a=0,94'tiir.Olcek maddelerinin faktor yiikii degerleri
0,60 ile 0,79 arasinda degismektedir. Calismada DFA &l¢iimleri yapilmamistir. Cevre ile ilgili
konularda okuma yapma, program izleme, nesli tiikenmekte olan tiirlerin korunmasi gibi farkli

icerikte maddeler de yer almaktadir. BIYOF, biyoplastiklerin dogadaki kullanimina iliskin algilara
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yonelik oldugundan sinirlari daha belirgin bir 6lgektir. CTO’niin gegerlik ve giivenirlik calismasi
egitimin her kademesinde ogrencilere ulasilarak yapilmisken BIYOF &lceginin gelistirilmesi
tniversite égrencileri ile gerceklestirilmistir. Bu durum, BiYOF élgeginin belirli bir hedef kitleye
odaklanarak daha derinlemesine veri elde etmeye olanak tanidigini, genellenebilirlik agisindan

daha genis bir alan sundugunu gostermektedir.

Comert (2011) yaptig calismada ortaokul 8. sinif 8grencileri ile “Cevre Tutumu Olgegi
(CTO)” gelistirmistir. Toplamda 150 katilimci ile gerceklestirilen calismada verilere AFA
uygulanmistir. Kendi icinde ti¢ alt dlgcekten olusan CTO’de 32 madde yer almaktadir. Ayni
zamanda Olcek dortli Likert seklinde diizenlenmistir. Su israfi, dogal yasam, ozon tabakasinin
korunmasi gibi konulari iceren bu &lgek oldukga kapsamhidir. CTO’ye DFA uygulanmadig
gorilmistiir. Ancak BiYOF, biyoplastik triinlerin giinliik yasamda kullanimina yénelik maddeler
icerdiginden daha spesifik bir yapi arz etmektedir. Ayrica begsli Likert seklinde dizenlenmis
olmasi ile daha detayl sayisal verilere ulasmaya elverislidir. Yalniz her iki 6lgegin farkh yas
gruplari icin hazirlanmis oldugu gercegi gdz ardi edilememelidir. BIYOF &lgeginin (iniversite
ogrencilerine 6zgl spesifik yapisi ile daha derinlemesine ve ayrintili veri toplama imkani
sagladigi, CTO’niin ise daha genis yas gruplarina yonelik kapsayici bir cerceve sundugu

soylenebilir.

Berberoglu ve Tosunoglu (1995) 639 (iniversite 6grencisinin katihmi ile 4 boyutlu bir
Cevresel Tutum Olgegi (CTO) gelistirmistir. Dort farkli boyuttaki maddeler, varimax rotasyonlu
bir temel bilesen analizi sonucunda elde edilmistir. Hem agimlayici hem de dogrulayici faktor
analizleri, 6lgegin niifus artisi, ¢evre sorunlari, nikleer enerji ve enerji tasarrufuna yonelik
tutumlar gibi 4 boyutlu ézellikleri 8lgtigiini gdstermistir. BIYOF 6lgegi iki boyutlu bir dlcektir.
Ayrica yapisi geregi niikleer tasarruf ile ilgili maddeler icermemektedir. Olcek, biyoplastik
triinlerin kullanimina ve dogaya zarar verilmemesine odaklidir. Bu yéniiyle BIYOF cevre egitimini

daha fazla 6n plana g¢ikaran kapsamli bir 6lgme aracidir.

Cevre Korumaya Yonelik Coklu Motivasyon Olgegi'ni (MEPS) gelistirilirken AFA, DFA ve
test tekrar test tekniklerini kullanmistir (Gkargkavouzi ve digerleri, 2019). Olcegin gecerlik
givenirlik calismasi Selanik’te 18-75 yas araliginda 400 katihmci ile gercgeklestirilmistir.
Toplamda 28 maddeden olusan 6lgegin 7 faktorlii oldugu belirlenmistir. Standardize edilmis
faktor yiki degerleri 0,70 ile 0,93 arasinda degismektedir. DFA ile ulasilan degerler kabul
edilebilir (SRMR = 0,05; RMSEA = 0,04) diizeydedir. Olcekte cevreyi korumanin etik sorumlulugu,

dogaya saygili olma, gevre yanlisi uygulamalari 5Snemseme, dogayi koruyarak ekonomik anlamda
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tasarruf yapma gibi durumlara deginilmistir. Olgekte cevreyi korumanin farkli boyutlari ele
alinmistir. BIYOF’ta yer alan maddeler genel olarak algilara yénelik oldugu igin, bilissel, duyussal
ve devinissel davranislarailiskin distinceleri icermektedir. Her iki 6lcek de yetiskinlere yoneliktir.
BiYOF 6lceginin gecerlik giivenirlik calismasi (iniversite dégrencileri ile gerceklestirilmistir. MEPS
ise daha genis bir yas araligindaki 6rneklem grubu ile gelistirilmistir. Bu baglamda, BiYOF algisal

boyutlara yogunlasirken, MEPS cok boyutlu bir 6lcme yaklasimi sunmaktadir.

Kaiser ve digerleri (2007) Rasch tipi modeller ve AFA kullanarak Davranis Temelli Cevre
Tutumu Olgegi gelistirmistir. Olcek Almanya'nin Bavyera eyaletinde 928 ortaokul dgrencisi ile
gerceklestirilmistir. Maddelerin faktor ytka degerleri 0,38 ile 0,77 arasinda degismektedir. 40
maddelik dlgek 6 faktorll bir yapidadir ve 6lcekte dogayi koruma davranislarina iliskin maddeler
on plana cikarilmistir. Olgekte cevreyi koruma giinlik yasamdaki davranislarla ic ice olacak
sekilde ele alinmistir. Ornegin odadan cikarken isiklari kapatmak, kisa mesafeler igin
yurimeyi/bisiklete binmeyi tercih etmek gibi glinlik yasam durumlarina sikga yer verilmistir.
Kaiser ve digerleri (2007) tarafindan gelistirilen Davranis Temelli Cevre Tutumu Olgegi, 6zellikle
ginlik yasamda cevreyi koruma davranislarina odaklanmakta ve ortaokul 6grencilerini
hedeflemektedir. BIYOF dlcegi ise liniversite 6grencilerini kapsamakta ve maddeleri biyoplastik
Urlnlerin kullanimina iliskin algisal boyutlara yogunlagsmaktadir. Bu yoniiyle, Davranis Temelli
Cevre Tutumu Olgegi (2017) davranissal dlgiitlere éncelik verirken, BIYOF daha spesifik ve

farkindalik degerlendiren bir yapi sunmaktadir.

Kaiser ve digerleri (1999) yaptiklari galisma ile ¢evresel tutumu ekolojik davranisin giigli
bir 6ngodriclisi olarak ortaya koymayi hedefleyen bir 6lgek gelistirmistir. Calismada Ajzen'in
planli davranis teorisine dayal bir sekilde birlesik bir tutum kavrami ve olasiliksal bir 6l¢im
yaklasimi kullaniimistir. Genel Ekolojik Davranis Olgeginin (GEB) gecerlik giivenirlik calismasi
ideolojik olarak farkl iki isvicre ulasim derneginin tyeleri (n=3000) ile yapilmistir. Bu ¢alisma,
faktor analizi yoluyla ortogonal boyutlar olarak lg¢ 6lcima dogrulamistir: (1) cevresel bilgi, (2)
cevresel degerler ve (3) ekolojik davranis niyeti. Onerilen modeli dogrulamak icin bir yapisal
esitlik modeli kullanilmistir: Cevresel bilgi ve cevresel degerler, ekolojik davranis niyetindeki
varyansin yizde 40'in1 agiklamis, bu da genel ekolojik davranistaki varyansin %75'ini
ongérmistir. Olcek 38 maddeden olusmasina ragmen bu maddelerden 6 tanesi prososyal
iceriklidir. Olgek maddelerinde “kutup buzullarinin erimesi, fosil yakitlarin kullanimi, tiim canh
varliklarin yasamak igin birbirlerine bagimli olmasi gibi” ¢evreci durumlar ele alinirken "bazen
dilencilere para Ustl veririm" seklinde prososyal maddelere de yer verilmistir. Prososyal

maddeler 6lcege rastgele bir sekilde dagitiimistir. Bu yonii ile 6lgek farkl bir yapi arz etmektedir.
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BIYOF 6lgegi prososyal maddeler icermemektedir. Tim maddeler biyoplastik kullaniminin
cevreci bir anlayis ile bagdastiriimasi (izerine kuruludur. BIYOF 6élgegi yalnizca biyoplastik
kullanimina iliskin algilari gevreci bir ¢cergcevede ele almistir. Bu yonii ile spesifik bir dlgme araci

niteligi tagimaktadir.

Fernandez-Manzanal ve digerleri (2007) Universite 6grencilerine yonelik bir “cevresel
tutum O6lcegini” gelistirmistir. Arastirmaya katilan 6grenci sayisi 952'dir. AFA calismasi yapilan
dlcekte 20 madde yer almaktadir. DFA yapilmamistir. Olcek maddelerinden bazilarinda
Universitelerde cevreci etkinlikler diizenlenmesine, geri donustlrilebilir Griinler satin almaya,
kuslarin korunmasina odaklanilmistir. BIYOF 6lcegi biyoplastiklerin dogaya olan etkisine ve
kullanim gerekliligine yoneliktir. Her iki 6lcek de liniversite 6grencilerinin katilimi ile gelistirilmis
olmakla birlikte, Fernandez-Manzanal ve digerleri (2007) 6lcegi genel cevresel tutumlari ve
cesitli cevreci davranislari ele alirken, BIYOF 6lgegi biyoplastiklerin kullanimi ve dogaya olan
etkilerine 6zgii “farkindalik” odaklidir. Bu nedenle BIYOF, belirli bir cevresel konuya iliskin

farkindaliklari degerlendirmeye olanak saglamaktadir.

Milfont ve Duckitt (2004) cevresel tutumlarin dlgcimlerine iliskin 99 maddelik bir dlcek
(Cevresel Tutum Olcegi) gelistirmistir. Calisma 455 lisans 6grencisi ile gerceklestirilmis tst diizey
faktor yapisini test etmek icin AFA ve DFA uygulanmistir. AFA sonucunda 10 faktorli bir yapi elde
edilmistir. Faktor ylk degerlerinin 0,30 ile 0,80 arasinda oldugu belirlenmistir. DFA, iki faktorli
yapinin korelasyonlu bir ¢éziimiin verilere en iyi uyumu sagladigini gdstermistir. Olcekte
“dogadan zevk alma, dogada yasayan hayvanlarla zaman gegirme, geri doniisiime uygun
malzemeleri kullanma, fosil ve niikleer yakitlara alternatif yakitlar gelistirme, glines enerjisi
kullaniminin gelistirilmesi” gibi durumlari ele alan maddeler yer almaktadir. Cevresel Tutum
Olgeginde yer alan maddelerden bazilari BiYOF &lceginde yer alan maddelere benzerdir. Ornegin
dogay! korumak icin geri déniisime uygun malzemeler kullanilmasina yénelik maddeler konu
itibari ile benzer bir nitelik géstermektedir. Ancak Cevresel Tutum Olgeginde yer alan maddeler
sayica oldukca fazla oldugu icin cevre ile ilgili konular genis bir baglamda ele alinmistir. Her iki
Olgcek de Universite 6grencileri ile gelistirilmistir. Her iki olcek de Universite 6grencileri ile
gelistirilmis olmakla birlikte, Milfont ve Duckitt (2004) tarafindan olusturulan Cevresel Tutum
Olgeginin, 99 maddelik yapisi ve cok sayida faktorii sayesinde cevre konularini genis bir
baglamda ele aldigi ve ¢evresel tutumlarin ¢ok boyutlu 6l¢iimiine olanak tanidigl yéniinde bir
yorum yapilabilir. BIYOF 6lgegi ise maddelerini biyoplastiklerin kullanimi ve dogaya etkileri
Uzerine yogunlastirarak daha spesifik ve odaklanmis bir yaklasim sunmaktadir. Bu baglamda,

BiYOF, cevre ile ilgili biyoplastik farkindaliklarini derinlemesine inceleyebilme olanagi saglarken,
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Cevresel Tutum Olcegi daha kapsamli bir cevresel farkindalik ve tutum profilinin

degerlendirilmesine olanak vermektedir.

Gelistirilen Biyoplastik Farkindalik Olcegi (BIYOF), tniversite égrencilerinin biyoplastik
kullanimina yonelik algi ve gorislerini 6lgmeye odaklanmigtir ve yalnizca bu 6grenci grubunun
katilimi ile gelistirilmistir. Ancak benzer konular Uzerinden, egitimin tim kademelerinde
uygulanabilecek olgeklerin gelistirilmesi, strdirdlebilir gevre farkindahginin daha genis bir yas
ve egitim grubunda pekistirilmesine katki saglayabilir. Ayrica, biyoplastik farkindaligini 6lgmeye
yonelik dlceklerin toplumun farkli yas gruplari ve meslek alanlarindan katilimcilarla gelistirilmesi,
biyoplastik kullanimina dair algi ve tutumlarin daha kapsayici bir sekilde degerlendirilmesini
mimkun kilacaktir. Gelecekte, biyoplastik Grtnlerin kullanimina iliskin farkindalhk 6lcekleri ve
farkli boyutlari kapsayan araglarin olusturulmasi, alanyazinin ¢esitlenmesine ve konuya iliskin
bilimsel bilginin derinlesmesine dnemli bir katki saglayabilir. Bu dogrultuda, BiYOF ve benzeri
Olcekler, strdirdlebilir cevre bilinci ve biyoplastik farkindalgi alaninda hem akademik hem de

uygulamali ¢alismalar i¢in saglam bir temel olusturabilir.

CIKAR CATISMASI BEYANI

Yazarlar herhangi bir ¢ikar ¢atismasi bulunmadigini beyan ederler. Bu ¢alisma, yazarlar

arasindaki akademik is birligi yoluyla Gretilmistir.
ARASTIRMA VE YAYIN ETiGi BEYANI
Yazarlar, bu galismada arastirma ve yayin etigine uyuldugunu beyan etmektedir.

Bu arastirma, Pamukkale Universitesi Sosyal ve Beseri Bilimler Bilimsel Arastirma ve Yayin Etik
Kurulu'nun 07 Eylil 2021 tarihli ve E-93803232-622.02-114625 sayili karari ile verilen izinle

yaratdlmastar.
YAZAR SORUMLULUK BEYANI

Yazarlar, bu calismada “Giris ve yontem bolimlerinin yazimi” ile “Tartisma boliminin yazimi
ve raporlanmasi” stireglerinin Prof. Dr. Fatma KIRMIZI, “Calismanin tasarimi” ve “Veri analizi”
siireclerinin Prof. Dr. Cem GOK, “Verilerin toplanmasi”, “SPSS'e girilmesi” ve “Arastirma
izinlerinin alinmasi” siireglerinin ise Prof. Dr. Cem GOK ve Doc. Dr. Arzum ISITAN tarafindan

ylrataldaginid beyan ederler.

461 Sinirsiz Egitim ve Arastirma Dergisi, 11 (2), 420 - 472



(\%zzz7 Universite Ogrencilerine Yonelik Biyoplastik Farkindalik Olcegi...

Arzum ISITAN, Fatma KIRMIZI, Cem GOK

URETKEN YAPAY ZEKA KULLANIM BEYANI

Yazarlar, bu arastirmanin 6zgin bir calisma oldugunu ve metin Gretimi amaciyla higbir
Uretken yapay zeka aracinin kullanilmadigini beyan ederler. Uretken yapay zeka (Claude),
yalnizca ingilizce bélimiin ceviri sonrasindaki redaksiyon ve dil kontrolii islemleri igin

kullanilmistir.

REFERENCES/KAYNAKLAR

Abe, M. M., Branciforti, M. C., & Brienzo, M. (2021). Biodegradation of hemicellulose-cellulose-
starch-based bioplastics and microbial polyesters. Recycling, 6(1), 22.
https://doi.org/10.3390/recycling6010022

Anugrahwidya, R., Armynah, B., & Tahir, D. (2021). Bioplastics starch-based with additional fiber
and nanoparticle: characteristics and biodegradation performance: a review. Journal of
Polymers and the Environment, 29(11), 3459-3476. https://doi.org/10.1007/s10924-021-
02152-z

Acar Giivendir, M. & Ozer Ozkan, Y. (2015). Tirkiye'deki egitim alaninda yayimlanan bilimsel
dergilerde 6lcek gelistirme ve uyarlama konulu makalelerin incelenmesi. Electronic Journal
of Social Sciences, 14(52), 23-33. https://doi.org/10.17755/esosder.54872

Afacan, 0., & Giiler, M. P. D. (2011). Surdiiriilebilir cevre egitimi kapsaminda tutum &lgegi
gelistirme galismasi. In 2nd International Conference on New Trends in Education and Their
Implications,27(29), 904-913. https://d1wqgtxtsixzle7.cloudfront.net/29243117/159.-
libre.pdf sitesinden 22. 11. 2025 tarihinde erisilmistir.

Arcury, T. (1990). Environmental attitude and environmental knowledge. Human
organization, 49(4), 300-304. https://doi.org/10.17730/humo.49.4.y6135676n433r880

Artvinli, E. & Demir, Z. M. (2018). A study of developing an environmental attitude scale for
primary school students. Journal of Education in Science Environment and Health, 4(1), 32-
45, https://doi.org/10.21891/jeseh.387478

Atiwesh, G., Mikhael, A., Parrish, C. C., Banoub, J., & Le, T. A. T. (2021). Environmental impact of
bioplastic use: A review. Heliyon, 7(9), 1-9. https://doi.org/10.1016/j.heliyon.2021.e07918

Baydemir, T. (2020). Biyoplastikten dost olur mu? Biyoplastikler ve vyeni egilimler.
https://bilimteknik.tubitak.gov.tr/makale/plastikten-dost-olur-mu-biyoplastikler-ve-yeni-
egilimler adresinden 10. 10. 2023 tarihinde erisilmistir.

Berberoglu, G. & Tosunoglu, C. (1995). Exploratory and confirmatory factor analyses of an
environmental attitude scale (EAS) for Turkish university students. The journal of
environmental education, 26(3), 40-43. https://doi.org/10.1080/00958964.1995.9941444

462 Sinirsiz Egitim ve Arastirma Dergisi, 11 (2), 420 - 472


https://doi.org/10.3390/recycling6010022
https://doi.org/10.1007/s10924-021-02152-z
https://doi.org/10.1007/s10924-021-02152-z
https://doi.org/10.17755/esosder.54872
https://d1wqtxts1xzle7.cloudfront.net/29243117/159.-libre.pdf%20sitesinden%2022
https://d1wqtxts1xzle7.cloudfront.net/29243117/159.-libre.pdf%20sitesinden%2022
https://doi.org/10.17730/humo.49.4.y6135676n433r880
https://doi.org/10.21891/jeseh.387478
https://doi.org/10.1016/j.heliyon.2021.e07918
https://bilimteknik.tubitak.gov.tr/makale/plastikten-dost-olur-mu-biyoplastikler-ve-yeni-egilimler%20Sitesinden%2010
https://bilimteknik.tubitak.gov.tr/makale/plastikten-dost-olur-mu-biyoplastikler-ve-yeni-egilimler%20Sitesinden%2010
https://doi.org/10.1080/00958964.1995.9941444

(\%zzz7 Universite Ogrencilerine Yonelik Biyoplastik Farkindalik Olcegi...

Arzum ISITAN, Fatma KIRMIZI, Cem GOK

Bertram, D. (2007). Likert scales. Retrieved November, 2(10), 1-10. Retrieved 12, November,
2025 from http://poincare.matf.bg.ac.rs/~kristina/topic-dane-likert.pdf

Bhagwat, G., Gray, K., Wilson, S. P., Muniyasamy, S., Vincent, S. G. T., Bush, R., & Palanisami, T.
(2020). Benchmarking bioplastics: A natural step towards a sustainable future. Journal of
Polymers and the Environment, 28, 3055-3075. https://doi.org/10.1007/s10924-020-
01830-8

Borrelle, S. B., Ringma, J., Law, K. L., Monnahan, C. C., Lebreton, L., McGivern, A., Murphy, E.,
Jambeck, J., Leonard, G. H., Hilleary, M. A., Eriksen, M., Possingham, H. P., De Frond, H.,
Gerber, L. R., Polidoro, B., Tahir, A., Bernard, M., Mallos, N., Barnes, M. & Rochman, C. M.
(2020). Predicted growth in plastic waste exceeds efforts to mitigate plastic pollution,
Science, 369(6510), 1515-1518. https://doi.org/10.1126/science.aba365

Brown, T. A. (2012). Confirmatory factor analysis. In R. H. Hoyle (Edt.), Handbook of structural
equation modeling (p. 261-276). Guilford press.

Bruni, C. M., Chance, R. C., & Schultz, P. W. (2012). Measuring values-based environmental
concerns in children: An environmental motives scale. The Journal of Environmental
Education, 43(1), 1-15. https://doi.org/10.1080/00958964.2011.583945

Bucci, K., Tulio, M., & Rochman, C. M. (2020). What is known and unknown about the effects of
plastic pollution: A meta-analysis and systematic review. Ecological Applications, 30(2),
e02044. https://doi.org/10.1002/eap.2044

Costello, A. B. & Osborne, J. W., (2005), Best practices in exploratory factor analysis: four
recommendations for getting the most from your analysis, Practical Assessment, Research
& Evaluation, 10, (7). https://doi.org/10.7275/jyj1-4868

Castillo, C. (2022). Six emotional stages of organisational change: Conceptualisation and scale
development. Economics & Sociology, 15(1), 253-267. https://doi.org/10.14254/2071-
789X.2022/15-1/16

Cecchini, C. (2017). Bioplastics made from upcycled food waste. Prospects for their use in the
field of design. The Design Journal, 20(1), 1596-1610.
https://doi.org/10.1080/14606925.2017.1352684

Chen, F., Curran, P. J., Bollen, K. A., Kirby, J., & Paxton, P. (2008). An empirical evaluation of
the use of fixed cutoff points in RMSEA test statistic in structural equation
models. Sociological methods & research, 36(4), 462-494.
https://d0i.org/10.1177/0049124108314720

Chyung, S. Y., Winiecki, D. J., Hunt, G., & Sevier, C. M. (2017). Measuring Learners' Attitudes
toward Team Projects: Scale Development Through Exploratory And Confirmatory Factor
Analyses. American Journal of Engineering Education, 8(2), 61-82.
https://doi.org/10.19030/ajee.v8i2.10065

463 Sinirsiz Egitim ve Arastirma Dergisi, 11 (2), 420 - 472


http://poincare.matf.bg.ac.rs/~kristina/topic-dane-likert.pdf
https://doi.org/10.1007/s10924-020-01830-8
https://doi.org/10.1007/s10924-020-01830-8
https://doi.org/10.1126/science.aba3656
https://doi.org/10.1080/00958964.2011.583945
https://doi.org/10.1002/eap.2044
https://doi.org/10.7275/jyj1-4868
https://doi.org/10.14254/2071-789X.2022/15-1/16
https://doi.org/10.14254/2071-789X.2022/15-1/16
https://doi.org/10.1080/14606925.2017.1352684
https://doi.org/10.1177/0049124108314720
https://doi.org/10.19030/ajee.v8i2.10065

(\%zzz7 Universite Ogrencilerine Yonelik Biyoplastik Farkindalik Olcegi...

Arzum ISITAN, Fatma KIRMIZI, Cem GOK

Coppola, G., Gaudio, M. T., Lopresto, C. G., Calabro, V., Curcio, S. & Chakraborty, S. (2021).
Bioplastic from Renewable Biomass: A Facile Solution for a Greener Environment. Earth
Systems and Environment, 5, 231-251. https://doi.org/10.1007/s41748-021-00208-7

Comert, H. (2011). Cevre sorunlari ve etkileri konusundaki isbirlikli 6grenme etkinliklerinin
ogrencilerin bilgi, tutum ve davranislarina etkisi [Yayimlanmamis ylksek lisans tezi].
istanbul Universitesi.

Cokluk, O., Sekercioglu, G. & Bliyiikodztiirk, S. (2014). Sosyal bilimler icin cok degiskenli istatistik:
SPSS ve LISREL uygulamalari. Pegem Akademi.

Dawes, J. (2008). Do data characteristics change according to the number of scale points used?
An experiment using 5-point, 7-point and 10-point scales. International Journal of Market
Research, 50(1), 61-104. https://doi.org/10.1177/147078530805000106

De Groot, J. ., & Steg, L. (2008). Value orientations to explain beliefs related to environmental
significant behavior: How to measure egoistic, altruisticand biospheric value
orientations. Environment and behavior, 40(3), 330-354.
https://doi.org/10.1177/0013916506297831

Desidery, L., & Lanotte, M. (2022). Polymers and plastics: Types, propertiesand manufacturing.
In Plastic waste for sustainable asphalt roads (pp. 3-28). Woodhead Publishing.
https://doi.org/10.1016/b978-0-323-85789-5.00001-0

Diizakin, E. (2021). Strdardlebilir tasarim yaklasimi agisindan biyoplastiklerin incelenmesi. Sanat
ve Tasarim Dergisi, 11(1), 73-92. https://doi.org/10.20488/sanattasarim.970913

Applications for bioplastics (2025). europeanbioplastics. Retrieved January 26, 2026, from
https://www.european-bioplastics.org/market/applications-sectors/

Europeanbioplastics (2019). New market data 2019: Bioplastics industry shows dynamic growth
Retrieved January 26, 2025, from https://www.european-bioplastics.org/new-market-
data-2019-bioplastics-industry-shows-dynamic-growth/

Fernandez-Manzanal, R., Rodriguez-Barreiro, L., & Carrasquer, J. (2007). Evaluation of
environmental attitudes: Analysis and results of a scale applied to university
students. Science Education, 91(6), 988-1009. https://doi.org/10.1002/sce.20218

Gable, G. G. (1994). Integrating case study and survey research methods: an example in
information  systems. European journal of information systems,3, 112-126.
https://doi.org/10.1057/ejis.1994.12

Geyer, R., Jambeck, J. R., & Law, K. L. (2017). Production, useand fate of all plastics ever
made. Science advances, 3(7), €1700782. https://doi.org/10.1126/sciadv.1700782

Gironi, F., & Piemonte, V. (2011). Bioplastics and petroleum-based plastics: strengths and
weaknesses. Energy  Sources, Part a: Recovery, Utilizationand Environmental
Effects, 33(21), 1949-1959. https://doi.org/10.1080/15567030903436830

464 Sinirsiz Egitim ve Arastirma Dergisi, 11 (2), 420 - 472


https://doi.org/10.1007/s41748-021-00208-7
https://doi.org/10.1177/147078530805000106
https://doi.org/10.1177/0013916506297831
https://doi.org/10.1016/b978-0-323-85789-5.00001-0
https://doi.org/10.20488/sanattasarim.970913
https://www.european-bioplastics.org/market/applications-sectors/
https://www.european-bioplastics.org/new-market-data-2019-bioplastics-industry-shows-dynamic-growth/
https://www.european-bioplastics.org/new-market-data-2019-bioplastics-industry-shows-dynamic-growth/
https://doi.org/10.1002/sce.20218
https://doi.org/10.1057/ejis.1994.12
https://doi.org/10.1126/sciadv.1700782
https://doi.org/10.1080/15567030903436830

(\%zzz7 Universite Ogrencilerine Yonelik Biyoplastik Farkindalik Olcegi...

Arzum ISITAN, Fatma KIRMIZI, Cem GOK

Gkargkavouzi, A., Halkos, G., & Matsiori, S. (2019). Development and validation of a scale for
measuring Multiple Motives toward Environmental Protection (MEPS). Global
Environmental Change, 58, 101971. https://doi.org/10.1016/j.gloenvcha.2019.101971

Goldman, D., Yavetz, B., & Pe'er, S. (2006). Environmental literacy in teacher training in Israel:
Environmental behavior of new students. The Journal of Environmental Education, 38(1), 3-
22. https://doi.org/10.3200/JOEE.38.1.3-22

Grand View Research. (2018). Europe bioplastics market report. Grand View Research. Retrieved
January 26, 2025, from https://www.grandviewresearch.com/industry-analysis/europe-
bioplastics-market-report

Gurbetoglu, A. (2018). Bilimsel arastirma yontemleri.
http://agurbetoglu.com/files/BAY%209.%20Ara%C5%9Ft%C4%B1rman%C4%B1n%20Y%C
3%B6ntemi.pdf adresinden 22. 11. 2025 tarihinde erisilmistir.

Glven, E. (2013). Cevre sorunlarina yonelik tutum oOlceginin gelistiriimesi ve Ogretmen
adaylarinin tutumlarinin belirlenmesi. Gazi Universitesi Gazi E§itim Fakiiltesi Dergisi, 33(2),
411-430. https://izlik.org/JA56JY85MY

Harding, K. G., Gounden, T., & Pretorius, S. (2017). “Biodegradable” plastics: A myth of
marketing?. Procedia Manufacturing, 7, 106-110.
https://doi.org/10.1016/j.promfg.2016.12.027

Harrington, D. (2009). Confirmatory factor analysis. Oxford university press.

Heidari, F., & Heidari, M. (2015). Effectiveness of management of environmental education on
improving knowledge for environmental protection (Case study: Teachers at Tehran’s
elementary school). International Journal of Environmental Research,9(4), 1225-
1232. https://doi.org/10.22059/ijer.2015.1013

Hinkin, T. R. (1995). A review of scale development practices in the study of
organizations. Journal of management, 21(5), 967-988.
https://doi.org/10.1177/014920639502100509

Hoang, A.T., Al-Tawaha, A.R,, Lan Anh Vu, Van Viet Pham, Qaisi, A.M., Krecek, J. (2021).
Integrating Environmental Protection Education in the Curriculum: A Measure to Form
Awareness of Environmental Protection for the Community. In: Pénzesné Kénya, E., Haigh,
M., Krecek, J. (eds) Environmental Sustainability Education for a Changing World. Springer,
Cham. https://doi.org/10.1007/978-3-030-66384-1 12

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis:
Conventional criteria versus new alternatives. Structural equation modeling: a
multidisciplinary journal, 6(1), 1-55. https://doi.org/10.1080/10705519909540118

Hungerford, H. R., & Volk, T. L. (1990). Changing learner behavior through environmental
education. The Journal of Environmental Education, 21(3), 8-21.
https://doi.org/10.1080/00958964.1990.10753743

465 Sinirsiz Egitim ve Arastirma Dergisi, 11 (2), 420 - 472


https://doi.org/10.1016/j.gloenvcha.2019.101971
https://doi.org/10.3200/JOEE.38.1.3-22
https://www.grandviewresearch.com/industry-analysis/europe-bioplastics-market-report
https://www.grandviewresearch.com/industry-analysis/europe-bioplastics-market-report
http://agurbetoglu.com/files/BAY%209.%20Ara%C5%9Ft%C4%B1rman%C4%B1n%20Y%C3%B6ntemi.pdf
http://agurbetoglu.com/files/BAY%209.%20Ara%C5%9Ft%C4%B1rman%C4%B1n%20Y%C3%B6ntemi.pdf
https://izlik.org/JA56JY85MY
https://doi.org/10.1016/j.promfg.2016.12.027
https://doi.org/10.22059/ijer.2015.1013
https://doi.org/10.1177/014920639502100509
https://doi.org/10.1007/978-3-030-66384-1_12
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/00958964.1990.10753743

(\%zzz7 Universite Ogrencilerine Yonelik Biyoplastik Farkindalik Olcegi...
Arzum ISITAN, Fatma KIRMIZI, Cem GOK

lbrahim, N. I., Shahar, F. S., Sultan, M. T. H., Shah, A. U. M., Safri, S. N. A., & Mat Yazik, M. H.
(2021). Overview of bioplastic introduction and its applications in product
packaging. Coatings, 11(11), 1423. https://doi.org/10.3390/coatings11111423

IPCC- Intergovernmental Panel on Climate Change. (2021). Climate Change 2021: The Physical
Science Basis. Retrieved March, 24, 2026, from https://www.ipcc.ch/report/sixth-
assessment-report-working-group-i/

Jambeck, J. R., R. Geyer, Wilcox, C. T., Siegler, M., Perryman, A., Andrady, R., Narayan, & K. Law.
2015. Plastic wasteinputs from land into the ocean. Science 347, 768-771.
https://doi.org/10.1126/science.1260352

Jain, P. M., & Shandliya, V. K. (2013). A survey paper on comparative study between principal
component analysis (PCA) and exploratory factor analysis (EFA). International Journal of
Managment, IT and Engineering, 3(6), 415-424. ISSN: 2249-0558 Retrieved 24, November,
2025. https://dlwgtxtslxzle7.cloudfront.net

Jiménez-Rosado, M., Bouroudian, E., Perez-Puyana, V., Guerrero, A., & Romero, A. (2020).
Evaluation of different strengthening methods in the mechanical and functional properties
of soy protein-based bioplastics. Journal of Cleaner Production, 262, 121517.
https://doi.org/10.1016/].ijclepro.2020.121517

Kale, G., Kijchavengkul, T., Auras, R., Rubino, M., Selke, S. E., & Singh, S. P. (2007). Compostability
of bioplastic packaging materials: an overview. Macromolecular bioscience, 7(3), 255-277.
https://doi.org/10.1002/mabi.200600168

Karadag Algl, S., Gegkil, T. & Aksu, S. (2023). Cevreye duyarh Grin tiketim davranisi 6lgeginin
tiirkge uyarlamasi: Gegerlilik givenilirlik calismasi. Giimiishane Universitesi Sosyal Bilimler
Dergisi, 14(2), 540-553. https://doi.org/10.36362/gumus.1224548

Karaman, H., Atar, B. & Aktan, D. C. (2017). Agimlayici faktor analizinde kullanilan faktor gikartma
ydntemlerinin karsilastirilmasi. Gazi Universitesi Gazi Egitim Fakiiltesi Dergisi, 37(3), 1173-
1193. https://doi.org/10.17152/gefad.309356

Karana, E. (2012). Characterization of ‘natural’and ‘high-quality’materials to improve perception
of bio-plastics. Journal of Cleaner Production, 37, 316-325.
https://doi.org/10.1016/j.jclepro.2012.07.034

Karakus, E., & Ayhan, Z. (2019). Gida atiklarindan cevre dostu biyobozunur ambalaj malzemesi
Uretimi. Gida, 44(6), 1008-1019. https://doi.org/10.15237/gida.GD19102

Kaiser, H. F. (1959). Computer program for varimax rotation in factor analysis. Educational and
psychological measurement, 19(3), 413-420. https://doi.org/10.1177/001316445901900

Kaiser, F. G., Oerke, B., & Bogner, F. X. (2007). Behavior-based environmental attitude:
Development of an instrument for adolescents. Journal of environmental psychology, 27(3),
242-251. https://doi.org/10.1016/j.jenvp.2007.06.004

466 Sinirsiz Egitim ve Arastirma Dergisi, 11 (2), 420 - 472


https://doi.org/10.3390/coatings11111423
https://www.ipcc.ch/report/sixth-assessment-report-working-group-i/
https://www.ipcc.ch/report/sixth-assessment-report-working-group-i/
https://doi.org/10.1126/science.1260352
https://doi.org/10.1016/j.jclepro.2020.121517
https://doi.org/10.1002/mabi.200600168
https://doi.org/10.1016/j.jclepro.2012.07.034
https://doi.org/10.1177/001316445901900314
https://doi.org/10.1016/j.jenvp.2007.06.004

(\%zzz7 Universite Ogrencilerine Yonelik Biyoplastik Farkindalik Olcegi...
Arzum ISITAN, Fatma KIRMIZI, Cem GOK

Kaiser, F. G., Wolfing, S., & Fuhrer, U. (1999). Environmental attitude and ecological
behaviour. Journal of environmental psychology, 19(1), 1-19.
https://doi.org/10.1006/jevp.1998.0107

Kiling, M., Tomar, O., & Caglar, A. (2017). Biyobozunur gida ambalaj malzemeleri. Afyon
Kocatepe Universitesi Fen ve Miihendislik Bilimleri Dergisi, 17(3), 988-996.
https://doi.org/10.5578/fmbd.66307

Kim, H. K., & Jeong, G. H. (2022). Effect of pro-environmental prenatal education program on
pregnant women’s environmental health awareness and behaviors based on the Protection
Motivation Theory. INQUIRY: The Journal of Health Care Organization, Provisionand
Financing, 59. https://doi.org/10.1177/00469580211047045

Klein, F., Emberger-Klein, A., Menrad, K., Mdhring, W., & Blesin, J. M. (2019). Influencing factors
for the purchase intention of consumers choosing bioplastic products in
Germany. Sustainable Production and Consumption, 19, 33-43.
https://doi.org/10.1016/j.spc.2019.01.004

Koike, Y. (2015). Fundamentals of plastic optical fibers. Germany.

Kollmuss, A., & Agyeman, J. (2002). Mind the gap: why do people act environmentally and what
are the barriers to pro-environmental behavior?. Environmental education research, 8(3),
239-260. https://doi.org/10.1080/13504620220145401

Leeming, F. C., Dwyer, W. O., & Bracken, B. A. (1995). Children's environmental attitude and
knowledge scale: Construction and validation. The Journal of Environmental
Education, 26(3), 22-31. https://doi.org/10.1080/00958964.1995.9941442

Li, Y. (2018). Study of the effect of environmental education on environmental awareness and
environmental attitude based on environmental protection law of the People’s Republic of
China. Eurasia Journal of Mathematics, Science and Technology Education, 14(6), 2277-
2285. https://doi.org/10.29333/ejmste/86214

Loewen, S., & Gonulal, T. (2015). Exploratory factor analysis and principal components analysis.
In Advancing quantitative methods in second language research (pp. 182-212). Routledge.
https://doi.org/10.4324/9781315870908

Lubbe, D. (2023). Advantages of using unweighted approximation error measures for model fit
assessment. Psychometrika, 88(2). 413-433. https://doi.org/10.1007/s11336-023-09909-6

Luo, L., Arizmendi, C., & Gates, K. M. (2019). Exploratory factor analysis (EFA) programs in
R. Structural Equation Modeling. A  Multidisciplinary  Journal, 26(5), 819-826.
https://doi.org/10.1080/10705511.2019.1615835

Milfont, T. L., & Duckitt, J. (2004). The structure of environmental attitudes: A first-and second-
order confirmatory factor analysis. Journal of Environmental Psychology, 24(3), 289-303.
https://doi.org/10.1016/j.jenvp.2004.09.001

Mooney, B. P. (2009). The second green revolution? Production of plant-based biodegradable
plastics. Biochemical Journal, 418(2), 219-232. https://doi.org/10.1042/BJ20081769

467 Sinirsiz Egitim ve Arastirma Dergisi, 11 (2), 420 - 472


https://doi.org/10.1006/jevp.1998.0107
https://doi.org/10.1177/00469580211047045
https://doi.org/10.1016/j.spc.2019.01.004
https://doi.org/10.1080/13504620220145401
https://doi.org/10.1080/00958964.1995.9941442
https://doi.org/10.29333/ejmste%2F86214
https://doi.org/10.4324/9781315870908
https://doi.org/10.1007/s11336-023-09909-6
https://doi.org/10.1080/10705511.2019.1615835
https://doi.org/10.1016/j.jenvp.2004.09.001
https://doi.org/10.1042/BJ20081769

(\%zzz7 Universite Ogrencilerine Yonelik Biyoplastik Farkindalik Olcegi...
Arzum ISITAN, Fatma KIRMIZI, Cem GOK

Mose, B. R., & Maranga, S. M. (2011). A review on starch based nanocomposites for bioplastic
materials. Journal of Materials Science and Engineering. B, 1(2B), 239. ISSN 1934-8959
Retrieved from https://d1lwqgtxtslixzle7.cloudfront.net/43257062/bioplastics-libre 21.12.
2025.

Nand, A.V., Swift, S., Uy, B. & Kilmartin, P.A. (2013). Evaluation of antioxidant and antimicrobial
properties of biocompatible low density polyethylene/polyaniline blends. Journal of Food
Engineering, 116, 422 — 429. https://doi.org/10.1016/].ifoodeng.2012.11.023

Nielsen, T. D., Hasselbalch, J., Holmberg, K., & Stripple, J. (2020). Politics and the plastic crisis: A
review throughout the plastic life cycle. Wiley Interdisciplinary Reviews: Energy and
Environment, 9(1), e360. https://doi.org/10.1002/wene.360

Okur, E. & Yalgin-Ozdilek, S. (2012). Yapisal esitlik modeli ile gelistirilmis cevresel tutum
olcegi. ilkégretim Online, 11(1), 85-94. http://ilkogretim-online.org.tr/ sitesinden 15.11.
2025 tarihinde erisilmistir.

Padsalgikar, A. D. (2017). Introduction to Plastics. Plastics in Medical Devices for Cardiovascular
Applications, William Andrew Publishing, 1-29. https://doi.org/10.1016/B978-0-323-
35885-9.00001-1

Park, H. S., Dailey, R., & Lemus, D. (2002). The use of exploratory factor analysis and principal
components analysis in communication research. Human Communication Research, 28(4),
562-577. https://doi.org/10.1111/j.1468-2958.2002.tb00824.x

PAGEV (2018). Plastik Nedir? https://pagev.org/plastik-nedir adresinden 22. 01. 2025 tarihinde
erigilmistir.

Pelletier, L. G., Tuson, K. M., Green-Demers, |., Noels, K., & Beaton, A. M. (1998). Why are you
doing things for the environment? The motivation toward the environment scale (mtes)
1. Journal of Applied Social Psychology, 28(5), 437-468. https://doi.org/10.1111/j.1559-
1816.1998.tb01714.x

Perez, V., Felix, M., Romero, A., & Guerrero, A. (2016). Characterization of pea protein-based
bioplastics processed by injection moulding. Food and Bioproducts Processing, 97, 100-108.
https://doi.org/10.1016/j.fbp.2015.12.004

Perkins, H. E. (2010). Measuring love and care for nature.Journal of Environmental
Psychology, 30(4), 455-463. https://doi.org/10.1016/j.jenvp.2010.05.004

Piemonte, V. (2011). Bioplastic wastes: the best final disposition for energy saving. Journal of
Polymers and the Environment, 19, 988-994. https://doi.org/10.1007/s10924-011-0343-z

Rahman, A., & Syamsu, K. (2018, August). Biodegradability of oil palm cellulose-based
bioplastics. In IOP Conference Series: Earth and Environmental Science, 183(1). p. 012012.
IOP Publishing. https://doi.org/10.1088/1755-1315/183/1/012012

Rodrigues, M. O., Abrantes, N., Gongalves, F. J. M., Nogueira, H., Marques, J. C., & Gongalves, A.
M. (2019). Impacts of plastic products used in daily life on the environment and human

468 Sinirsiz Egitim ve Arastirma Dergisi, 11 (2), 420 - 472


https://d1wqtxts1xzle7.cloudfront.net/43257062/bioplastics-libre%2021
https://doi.org/10.1016/j.jfoodeng.2012.11.023
https://doi.org/10.1002/wene.360
https://doi.org/10.1016/B978-0-323-35885-9.00001-1
https://doi.org/10.1016/B978-0-323-35885-9.00001-1
https://doi.org/10.1111/j.1468-2958.2002.tb00824.x
https://pagev.org/plastik-nedir
https://doi.org/10.1111/j.1559-1816.1998.tb01714.x
https://doi.org/10.1111/j.1559-1816.1998.tb01714.x
https://doi.org/10.1016/j.fbp.2015.12.004
https://doi.org/10.1016/j.jenvp.2010.05.004

(\%zzz7 Universite Ogrencilerine Yonelik Biyoplastik Farkindalik Olcegi...
Arzum ISITAN, Fatma KIRMIZI, Cem GOK

health: What is known?. Environmental Toxicology and Pharmacology, 72,
https://doi.org/10.1016/j.etap.2019.103239

Sabbah, M., & Porta, R. (2017). Plastic pollution and the challenge of bioplastics. J Appl
Biotechnol Bioeng, 2(3), 111. https://doi.org/10.15406/jabb.2017.02.00033

Schultz, P. W. (2001). The structure of environmental concern: Concern for self, other peopleand
the biosphere. Journal of Environmental Psychology, 21(4), 327-339.
https://doi.org/10.1006/jevp.2001.0227

Shkeer, A. S., & Awang, Z. (2019). Exploring the items for measuring the marketing information
system construct: An exploratory factor analysis. International Review of Management and
Marketing, 9(6), 87. https://doi.org/10.32479/irmm.8622

Schreiber, J. B. (2021). Issues and recommendations for exploratory factor analysis and principal
component analysis. Research in Social and Administrative Pharmacy, 17(5), 1004-1011.
https://doi.org/10.1016/j.sapharm.2020.07.027

Stapleton, C. D. (1997). Basic Concepts in Exploratory Factor Analysis (EFA) as a Tool To Evaluate
Score  Validity: A Right-Brained  Approach (Report). Retrieved  from
https://files.eric.ed.gov/fulltext/ED407419.pdf 21.11.2025

Stratman, J. K., & Roth, A. V. (2002). Enterprise resource planning (ERP) competence constructs:
two-stage multi-item scale development and validation. Decision sciences, 33(4), 601-628.
https://doi.org/10.1111/j.1540-5915.2002.tb01658.x

Sider, |., & Nassar, M. M. (2021). Chemical treatment of bio-derived industrial waste filled
recycled low-density polyethylene: A comparative evaluation. Polymers, 13(16),
2682. https://doi.org/10.3390/polym13162682

Sidek, I. S., Draman, S. F. S., Abdullah, S. R. S., & Anuar, N. (2019). Current development on
bioplastics and its future prospects: an introductory review. INWASCON Technol. Mag, 1,
3-8. http://doi.org/10.26480/itechmag.01.2019.03.08

Su, W.-F. (2013). Chemical and Physical Properties of Polymers. Principles of Polymer Design and
Synthesis, 61-88. https://doi.org/10.1007/978-3-642-38730-2 4

Sun, L., Li, L., An, X., & Qian, X. (2021). Nano-metal organic framework for enhanced mechanical,
flame retardant and ultraviolet-blue light shielding properties of transparent cellulose-
based bioplastics. Polymers, 13(15), 2433. https://doi.org/10.3390/polym13152433

Tarrant, M. A., & Cordell, H. K. (1997). The effect of respondent characteristics on general
environmental attitude-behavior correspondence. Environment and Behavior, 29(5), 618-
637. https://doi.org/10.1177/0013916597295002

Thakur, S., Chaudhary, J., Sharma, B., Verma, A., Tamulevicius, S., & Thakur, V. K. (2018).
Sustainability of bioplastics: Opportunities and challenges. Current Opinion in Green and
Sustainable Chemistry, 13, 68-75. https://doi.org/10.1016/j.cogsc.2018.04.013

469 Sinirsiz Egitim ve Arastirma Dergisi, 11 (2), 420 - 472


https://doi.org/10.1016/j.etap.2019.103239
https://doi.org/10.1006/jevp.2001.0227
https://doi.org/10.32479/irmm.8622
https://doi.org/10.1016/j.sapharm.2020.07.027
https://doi.org/10.1111/j.1540-5915.2002.tb01658.x
https://doi.org/10.3390/polym13162682
http://doi.org/10.26480/itechmag.01.2019.03.08
https://doi.org/10.1007/978-3-642-38730-2_4
https://doi.org/10.3390/polym13152433
https://doi.org/10.1177/0013916597295002
https://doi.org/10.1016/j.cogsc.2018.04.013

(\%zzz7 Universite Ogrencilerine Yonelik Biyoplastik Farkindalik Olcegi...
Arzum ISITAN, Fatma KIRMIZI, Cem GOK

Timur, S., & Yilmaz, M. (2013). Cevre davranis 6lgedinin Tiirkge'ye uyarlanmasi. Gazi Universitesi
Gazi Egitim Fakiiltesi Dergisi, 33(2), 317-333. https://izlik.org/JA49UGA5NK

UNESCO (2014) UNESCO roadmap for implementing the Global Action Programme on Education
for Sustainable Development. UNESCO.

UNEP-United Nations Environment Programme. (2018). Single-use plastics: A roadmap for
sustainability. Addressing Single-Use Plastic Products Pollution Using a Life Cycle Approach.
Retrieved March, 24, 2026, from https://www.unep.org/resources/report/single-use-
plastics-roadmap-sustainability

Ugulu, i., Sahin, M. & Baslar, S. (2013). High school students’ environmental attitude: Scale
development and validation. International Journal of Educational Sciences, 5(4), 415-424.
https://doi.org/10.31901/24566322.2013/05.04.08

Uzun, N., Gilbertson, K. L., Keles, O. & Ratinen, 1. (2019). Environmental attitude scale for
secondary school, high school and undergraduate students: Validity and reliability study.
Journal of Education in Science, Environment and Health (JESEH), 5(1), 79-90.
https://doi.org/10.21891/jeseh.491259

Venkatachalam, H., & Palaniswamy, R. (2020). Bioplastic world: A review. Journal of Advanced
Scientific  Research, 11(03), 43-53. Retrieved from November 22, 2025
https://sciensage.info/index.php/JASR/article/view/505

Watkins, M. W. (2018). Exploratory factor analysis: A guide to best practice. Journal of Black
Psychology, 44(3), 219-246. https://doi.org/10.1177/0095798418771807

Widaman, K. F. (2012). Exploratory factor analysis and confirmatory factor analysis. In H. Cooper,
P. M. Camic, D. L. Long, A. T. Panter, D. Rindskopf, & K. J. Sher (Eds.), APA handbook of
research methods in psychology, Vol. 3. Data analysis and research publication (pp. 361—
389). American Psychological Association. https://doi.org/10.1037/13621-018

Widaman, K. F., & Helm, J. L. (2023). Exploratory factor analysis and confirmatory factor analysis.
In H. Cooper, M. N. Coutanche, L. M. McMullen, A. T. Panter, D. Rindskopf, & K. J. Sher
(Eds.), APA handbook of research methods in psychology: Data analysis and research
publication (2nd ed., pp. 379-410). American Psychological
Association. https://doi.org/10.1037/0000320-017

WIKIPEDI (2026). Plastik. https://tr.wikipedia.org 10. 03. 2026 Tarihinde erisilmistir.

Wu, C. S. (2012). Characterization and biodegradability of polyester bioplastic-based green
renewable composites from agricultural residues. Polymer Degradation and
Stability, 97(1), 64-71. https://doi.org/10.1016/j.polymdegradstab.2011.10.012

Yashoglu, M. M. (2017). Sosyal bilimlerde faktor analizi ve gecerlilik: Kesfedici ve dogrulayici
faktoér analizlerinin kullanilmasi. istanbul Universitesi sletme Fakiiltesi Dergisi, 46, 74-85.
https://izlik.org/JA83ZA74BA

470 Sinirsiz Egitim ve Arastirma Dergisi, 11 (2), 420 - 472


https://izlik.org/JA49UG45NK
https://www.unep.org/resources/report/single-use-plastics-roadmap-sustainability
https://www.unep.org/resources/report/single-use-plastics-roadmap-sustainability
https://doi.org/10.21891/jeseh.491259
https://sciensage.info/index.php/JASR/article/view/505
https://doi.org/10.1177/0095798418771807
https://psycnet.apa.org/doi/10.1037/13621-018
https://psycnet.apa.org/doi/10.1037/0000320-017
https://tr.wikipedia.org/
https://doi.org/10.1016/j.polymdegradstab.2011.10.012
https://izlik.org/JA83ZA74BA

(\%zzz7 Universite Ogrencilerine Yonelik Biyoplastik Farkindalik Olcegi...

Arzum ISITAN, Fatma KIRMIZI, Cem GOK

Yiicel, E. O. & Ozkan, M. (2014). Ortaokul &grencilerine yonelik cevresel tutum 6lcegi
gelistirilmesi. Uludag Universitesi Egitim Fakiiltesi Dergisi, 27(1), 27-48.
https://izlik.org/JA32KY55WB

Yesil, M. & Turan, Y. (2020). Cevresel duyarlilik izerine bir 6lcek gelistirme calismasi. Ordu
Universitesi Sosyal Bilimler Enstitiisii Sosyal Bilimler Arastirmalari Dergisi, 10(2), 418-435.
https://izlik.org/JA95WU86SK

Zhou, Y. (2019). A mixed methods model of scale development and validation
analysis. Measurement: Interdisciplinary Research and Perspectives, 17(1), 38-47.
https://doi.org/10.1080/15366367.2018.1479088

EK-1

Degerli Katilimci;

Bu calisma ile sizlerin biyoplastik kullanimina iliskin olarak farkindahginizin
degerlendirilmesi amacglanmaktadir. Her bir climleyi dikkatlice okuduktan sonra, climlelere ne
derece katildiginizi belirlemek i¢in climlelerin sagindaki seceneklerden size en uygun olan yalniz
bir tanesini “x” isareti koyarak isaretleyiniz. isaretlediginiz seceneklerin dogru ya da yanlis olmasi
s6z konusu degildir. Climlelerin higbirini yanitsiz birakmayiniz. Adinizi yazmayiniz. Degerli

katkilariniz icin tesekkdir ederiz.

Biyoplastik Farkindalik Olgegi (BiYOF)
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1. Plastik yakildigini gérdtigiimde hava kirliligine neden olacagini
dislinerek uyaririm.
2. Geri donlslime katki saglamak icin plastikleri ayristiririm.
3. Naylon katkil Grinler almamayi tercih ederim.
4. GUnlik yasamimda az sayida poset kullanmak icin caba
gosteririm.
5. Dogaya plastik Grlinleri atmam.
6. Geri dontsiim Grdnlerini ilgili kutulara atarim.
7. Benzer iki Grlin arasinda se¢im yapacak olursam doga igin

daha az zararh Grtnleri tercih ederim.
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8. Plastik Grdnler yerine kagit ve cam gibi dogaya zarar disuk
nesneler kullanmaya 6zen gosteririm.

9. Biyoplastik Grlinlerin kullanimi icin yapilacak kampanyalara
katilirim.

10. Alisveris sirasinda tek kullanimlik posetler kullanmak yerine
file/bez/kagit torba kullanmayi tercih ederim.

11.  Plastik su sisesi yerine matara tasirim.

12. Biyoplastik drtnlerin kullanimi konusunda cevremdekileri
bilgilendirmeye ¢alisirim.

13.  Biyoplastik Grlnlerin kullanimi ile ilgili yeni bilgiler 6grenmeyi
isterim.

14.  Urinlerin Gizerindeki biyoplastik ile ilgili logolari tanirim.

15. Biyoplastikile ilgili cevreci etkinliklere (plastik kapak toplama,
cevredeki plastikleri toplama vb.) katilirnm.

16. VYesil alanda plastik gérdigiimde onu oradan alirim.

17.  Kdiresel isinmayi arttirici Griinleri kullanmaktan kaginirim.

18. Biyoplastikler dogaya zarar vermeyen hammaddelerden
Uretilmistir.

19. Biyoplastikler insan saghgina zarar vermeyen
hammaddelerden uretilmistir.

20. Biyoplastiklerin gelecekte geleneksel polimerlerin yerini
almasi gerektigi dislincesindeyim.

21. Geleneksel plastik dridnlerinin kirliligi ile ilgili her tarlu
calismalarin artmasi gerektigi diisiincesindeyim.

22. Biyoplastik sektorinden elde edilen drinler yenilenebilir
oldugu icin tercih ederim.

23. Biyoplastik Grinler bozundugunda dogaya zarar vermedigi
icin tercih ederim.

24. Biyoplastik Grlnler bozundugunda insan saghgina zarar
vermedigi icin tercih ederim.

25. Biyoplastik trtinleri dogada daha erken ¢6ziindigi icin tercih
ederim.

26. Biyoplastik Urlinler sera gazi etkisinin artmasina neden
olmamaktadir.

27. Toplu sosyal etkinliklerde (festival, fuar vb.) biyoplastiklerin
kullanilmasi gerektigini disindrim.

Birinci alt dlgek (Cevreci anlayis): 1, 2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17. Maddeler
(Toplamda 17 madde).

ikinci alt dlgek (Biyoplastik kullanim nedenleri): 18, 19, 20, 21, 22, 23 24, 25, 26, 27. Maddeler
(Toplamda 10 madde).

Not: Olgekte olumsuz madde bulunmamaktadir.
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