ISSN: 1308-9196 / e-ISSN:1308-7363

ADIYAMAN UNIVERSITESi SOSYAL BIiLIMLER ENSTITUSU DERGISi

Yil: 19 Sayi: 53 Agustos 2026

DOI Numarasi: https://doi.org/10.14520/adyusbd.1853649
Makale Tiirii: Arastirma Makalesi/Research Article

Universitesi Sosyal Bilimler Enstitiisii Dergisi, (53), 1-36.

PATHWAYS TO ZERO WASTE: PROSPECTIVE SCIENCE TEACHERS’

SOLUTIONS THROUGH EVERYDAY LIFE SCENARIOS*
Ayten ARSLAN**

Abstract

The aim of the study is to examine prospective science teachers’
awareness of zero waste management through their responses to
scenarios based on everyday life problems, and to identify their solution
proposals. The study was conducted using a qualitative case study design.
The study group consisted of 28 prospective science teachers enrolled at a
state university in Turkey during the 2024-2025 academic year. Data
were collected through a scenario-based open-ended form. The data
were analyzed using inductive content analysis. The results revealed that
participants’ solution proposals mainly focused on recycling, waste
reduction at the source, reuse, composting, social awareness, and
institutional regulations. Responses to the scenarios showed that zero
waste practices were not limited to individual responsibility but also
involved social cooperation, infrastructure arrangements, economic
incentives, and educational processes. Participants emphasized that
environmentally responsible behaviors are shaped not only by personal
intentions and attitudes but also by social norms, perceived behavioral
control, and institutional support. In conclusion, prospective science
teachers demonstrated awareness of zero waste management and
developed concrete solution proposals through everyday life-based
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scenarios, emphasizing the importance of scenario-based approaches in
teacher education.

Keywords: Zero waste, zero waste management, everyday life scenario,
prospective science teachers, case study.

SIFIR ATIGA GIiDEN YOLLAR: OGRETMEN
ADAYLARININ GUNLUK YASAM SENARYOLARI
UZERINDEN COZUMLERI

Oz

Arastirmanin amaci, fen bilgisi 6gretmen adaylarinin ginlik yasam
problemlerine dayali senaryolara verdikleri yanitlar aracihgiyla sifir atik
yoénetimine iliskin farkindaliklarini incelemek ve bu problemlere yénelik
gelistirdikleri ¢éziim ©énerilerini belirlemektir. Calisma, nitel durum
calismasi deseni kullanilarak gerceklestirilmistir. Calisma grubu, 2024-
2025 akademik yilinda Tiirkiye'deki bir devlet (iniversitesine kayith 28 fen
bilgisi 6gretmen adayindan olusmustur. Veriler, senaryo temelli agik uglu
form araciligiyla toplanmis ve tiimevarimsal icerik analizi kullanilarak
analiz edilmistir. Sonuglar, katilimcilarin ¢éziim énerilerinin agirlikh olarak
geri déniistiim, kaynadinda atik azaltma, yeniden kullanim, kompostlama,
sosyal farkindalik ve kurumsal diizenlemelere odaklandigini ortaya
koymustur. Senaryolara verilen yanitlar, sifir atik uygulamalarinin bireysel
sorumlulukla sinirli olmadigini, ayni zamanda sosyal isbirligi altyapi
diizenlemeleri, ekonomik tesvikler ve egitim siireclerini de igerdigini
gostermistir. Katiimcilar, ¢evreye duyarli davranislarin sadece kisisel niyet
ve tutumlarla degil, ayni zamanda sosyal normlar, algilanan davranis
kontrolii ve kurumsal destekle de sekillendigini vurgulamislardir. Sonug
olarak, fen bilgisi égretmen adaylari giinliik yasam temelli senaryolar
araciligiyla sifir atik yénetimine iliskin farkindaliklarini ortaya koymus ve
somut ¢6ziim Onerileri gelistirmistir. Bu durum, Ggretmen editiminde
senaryo temelli yaklasimlarin 6nemini vurgulamaktadir.

Anahtar Kelimeler: Sifir atik, sifir atik yénetimi, glnliik yasam
senaryolari, fen bilgisi 6gretmen adaylari, durum ¢alismasi.
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1. INTRODUCTION

Population growth leads to increased consumption of resources to meet food,
energy, and other basic needs, which in turn significantly increases waste
generation. Uncontrolled practices such as incineration or direct disposal of
waste into the environment cause air, water, and soil pollution, resulting in
adverse environmental impacts (Ozcan, 2023). Today, the volume, diversity, and
environmental impacts of waste are rapidly increasing and reaching increasingly
hazardous levels (Cavdar et al., 2014). Global environmental problems compel
societies to develop urgent and lasting solutions within the framework of
sustainability. Because waste generation and management are directly linked to
individual habits, they constitute a critical problem area for environmental
sustainability (United Nations Environment Programme [UNEP], 2025). In
natural processes, waste is observed to serve as an input for other
environmental components; this understanding has encouraged the adoption of
a circular economy approach instead of a linear economy and has led to the
development of the “zero waste” strategy (Bilgili, 2021). In this context, the
zero waste approach is a holistic waste management strategy that treats waste
as a resource and can be applied to various stakeholders, from companies to
households. This approach serves environmental protection, cost reduction,
and sustainable development goals, aiming to reduce resource consumption
and ensure sustainable prevention and management of waste (Hamid et al.,

2020).

The term zero waste was first introduced in the mid-1970s with the
establishment of the Zero Waste Systems Institute by chemist Paul Palmer
(Sonmez, 2020). Zero waste aims to prevent wastefulness, review the causes of

waste generation, reduce or eliminate waste at its source, promote sustainable
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product choices, ensure the efficient use of resources, and recover waste

through source separation when it occurs (Official Gazette of the Republic of
Turkiye, 2019). Moreover, zero waste is not merely a technical practice but a
lifestyle that requires fundamental changes in individuals’ daily lives. This
lifestyle represents a comprehensive approach that encourages conscious
waste separation, consumption limited to actual needs, participation in
recycling processes, and the adoption of environmentally responsible
consumption habits (Caliskan, 2020). Although it is often regarded as
synonymous with recycling, zero waste prioritizes refusing, reducing, and
reusing waste before recycling. This approach proposes five steps: refuse,
reduce, reuse, recycle, and rot (Johnson, 2013). Within the framework of the 5R
principles, these steps aim to promote a more sustainable lifestyle and reduce
environmental impacts (Rustan et al., 2023). However, there are various
challenges in integrating zero waste practices into daily life. The widespread
adoption of this process depends not only on individual intentions but also on
social habits, infrastructural capacity, and regulatory frameworks. Research
indicates that despite positive individual intentions, waste generation continues
due to entrenched social practices and inadequate regulations (Zhan, 2022). In
this context, the main barriers to adopting a zero waste lifestyle are deficiencies
in infrastructure, knowledge, and social support (Tran, 2019). However, the
effective dissemination of this approach within society requires individuals to

possess environ mental awareness.

Considering the relationship between the programs in which prospective
science teachers are educated and environmental education, as well as the
nature of course content, they are expected to develop a high level of
environmental awareness and sensitivity (Torun, Aydemir & Gil, 2023). In this
context, prospective teachers can promote environmental behavior change by

transferring their environmental knowledge and awareness to their students.
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Therefore, the views of prospective science teachers on environmental issues
directly related to real life—such as zero waste—and particularly on solution
proposals for everyday life problems are of significant importance. Examining
prospective teachers’ awareness regarding zero waste practices and how they
evaluate these practices within the framework of daily life problems can
contribute to the quality and effectiveness of environmental education. Such
problems can be considered an important tool for integrating environmental

education into individuals’ everyday experiences.

Everyday life problems are complex situations that are ill-structured, require
interdisciplinary knowledge, and involve thinking and application processes
aimed at solving real-world issues with which individuals can directly relate
(Jonassen, 2000). These problems generally arise in daily life and require the
application of knowledge acquired through formal education to generate
solutions (Savransky, 2000). Unlike school-based problems, they may not have a
single correct answer and can involve multiple disciplinary domains (Jonassen,
2000). In this respect, everyday life problems are important for the
development of students’ interdisciplinary knowledge use, decision-making,
and critical thinking skills. Science education, in turn, aims to build a bridge
between scientific knowledge and everyday life (National Research Council,

2012).

The literature indicates that although prospective teachers hold positive
attitudes toward environmental issues, they experience difficulties in
translating these attitudes into everyday practice (Bal, 2015; Celik & Giiler,
2013). This situation highlights the need to integrate real-life-related
environmental topics, such as zero waste, more holistically into teacher
education programs (Herman & Nur, 2024). Teachers assume significant

responsibilities in fostering environmental awareness and promoting ecological
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citizenship. Since environmental topics are embedded in science curricula, the
role of science teachers is particularly prominent in this process (Koca &
Gobanoglu, 2024). Teachers play an effective role in disseminating
environmental awareness throughout society via individuals (Goldman et al.,
2021). Moreover, teachers are key actors in instilling sustainability values and
enhancing environmental sensitivity through environmental education (Akarsu,
Yilmazer & Gegit, 2020; Harman & Yenikalayci, 2020). Science teachers, in
particular, bear substantial responsibility for teaching environmental issues and
cultivating zero waste awareness among students. Therefore, higher education
institutions should support the development of environmentally sensitive
prospective science teachers and encourage the adoption of zero waste

principles (Bayar, 2017).

Educating prospective science teachers in line with zero waste awareness and
sustainable living principles contributes to the development of responsible
production and consumption habits among students and supports sustainable
development goals. By raising awareness of recycling and modeling positive
behaviors, prospective teachers play a crucial role in the dissemination of zero
waste practices (Aksan & Celikler, 2019). Studies indicate that in science
courses, success in transferring school-taught problems to everyday life is
limited, leading to a widening gap between academic achievement and real-life
competence (Glrel et al., 2003; Demirci, 2014). While prospective teachers and
students tend to perform well on routine problems, they demonstrate
insufficient success in solving everyday life problems (Bal, 2015; Celik & Giiler,
2013). Research also shows that daily actions and lifestyle choices have
significant impacts on environmental problems. Integrating sustainable
practices into everyday life enables individuals to recognize the relationship
between personal habits and environmental issues (Tuntiya, 2022). Practices

such as waste reduction and energy conservation provide substantial
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environmental benefits (Ardoin & Heimlich, 2021). In addition, locally
implemented initiatives enhance community participation, support collective
action on environmental issues, and foster a culture of sustainability (Li, 2020).
Addressing everyday life problems related to environmental issues allows
individuals to recognize not only personal sustainability but also environmental
justice and the effects of global processes on the biosphere (DiChiro, 2009). In
this context, developing solution skills for everyday life problems within the
framework of zero waste is expected to increase environmental awareness and

strengthen the connection between learned knowledge and real-life contexts.

The literature indicates that studies addressing prospective teachers’ solution
proposals and perspectives on zero waste through everyday life scenarios are
limited. Existing research has largely focused on the place of zero waste within
curricula and on conceptual and theoretical knowledge (Altinok, 2021; Bilgili,
2021). In contrast, studies addressing perceptions, cognitive structures, and
attitudes toward zero waste have predominantly relied on quantitative data
collection methods (Atmis & Dilek, 2024; Dal & Akgay, 2021; Seyhan, 2024;
Ulusal & Kiigukkendirci, 2023). In addition, research examining curricula and
textbooks (Canata Coklii & Alkan, 2023; Onal, Kaya & Caliskan, 2019), studies
focusing on zero waste attitudes and perceptions (Ozcan, 2023), and regulatory
frameworks addressing zero waste policies (Official Gazette of the Republic of
Tlrkiye, 2019) are prominent in the literature. In a study based on teacher
perspectives, Altintas, Ozding, and Ceyhan (2026) found that teachers’
knowledge of sustainable development and zero waste was limited. However,
they recognized the need for training in these areas. The literature also
indicates that prospective science teachers have insufficient awareness of the
zero waste approach (Harman & Yenikalayc, 2020). Solution proposals
developed through everyday life scenarios can support prospective teachers in

adopting a more informed approach to zero waste practices and in providing

Adiyaman Universitesi Sosyal Bilimler Enstitiisii Dergisi, Yil: 19, Sayi: 53, Ajustos 2026



effective instruction to students on this issue. Indeed, perceptions of waste
types within the scope of recycling (Harman & Celikler, 2016) and
understandings of the aims of zero waste projects (Erten & Atmaca, 2021) can
be more clearly revealed through scenario-based approaches. This, in turn,
enables the education of qualified teachers who can help disseminate zero

waste awareness.

Unlike previous studies that mainly focused on attitudes, perceptions, or
curriculum-based evaluations of zero waste, this study uniquely examines
prospective science teachers’ awareness and solution proposals through
everyday life-based scenarios. The aim of the study is to examine prospective
science teachers’ awareness of zero waste management through their
responses to scenarios based on everyday life problems, and to identify their

solution proposals.

1. How do prospective science teachers reflect their awareness of zero
waste management and develop solution proposals through their

responses to everyday life-based scenarios?

2. METHOD

This study was conducted using a case study design. A case study enables an in-
depth and detailed examination of a specific phenomenon or event within its
real-life context and allows researchers to reveal participants’ thoughts and
behaviors in authentic situations, together with diverse perspectives and
solution proposals (Merriam & Tisdell, 2016; Yin, 2018). In this study, the case
study approach was preferred because prospective teachers’ awareness of zero
waste, reflected in their responses to scenarios based on everyday life
problems, and their solution proposals were examined in depth. In this study,

awareness was not treated as a psychometric construct measured by a scale;
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rather, it was interpreted qualitatively based on participants’ scenario-based

explanations, evaluations, and solution proposals.

2.1. Study Group

The study group consisted of 28 prospective science teachers enrolled at a
public university in Tlrkiye during the 2024-2025 academic year. Participants
were included on a voluntary basis and were selected from the 2nd, 3rd, and
4th year levels. Of the participants, 19 were in their fourth year, 6 in their third
year, and 3 in their second year; 18 were female, and 10 were male. The sample
was determined using a convenience sampling method, comprising prospective

teachers who were accessible to the researcher and volunteered to participate.

2.2. Data Collection Tool

Data were collected using a scenario-based open-ended form. The form
included five scenarios focusing on situations that may be encountered in daily
life within the scope of zero waste and aimed to elicit teacher candidates’ views
in detail. The scenarios were associated with the 5R approach, including
recycling, reducing consumption, reuse, and the management of organic waste.
Data were gathered through a scenario-based open-ended form developed by
the researcher and administered via Google Forms, which included
demographic information and zero waste—themed daily life problem scenarios.
The data collection process lasted approximately two weeks; participants were
invited online on a voluntary basis and completed the form at their
convenience. The responses obtained were systematically organized for

analysis.
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2.3. Data Analysis

The data obtained from the study were analyzed using inductive content
analysis, a qualitative data analysis technique. This method aims to identify
latent patterns and relationships in texts without prior assumptions (Stoltz &
Taylor, 2023). The inductive content analysis process involves open coding,
abstraction of codes, and the development of categories and themes to reach
conceptual structures (Elo & Kyngéds, 2008). During the analysis, participant
responses were examined in detail; open codes were generated from the
statements; these codes were grouped into categories; and the categories were
further organized into themes. The process was conducted inductively; codes,
categories, and themes were reviewed comparatively with an expert researcher
and revised until consensus was reached. Although initial differences of opinion
emerged regarding the placement of some codes, discussions led to consistent

alignment of codes within appropriate categories.

2.4, Validity and Reliability

The content and structural validity of the data collection tool were evaluated
through expert review and a pilot implementation, and necessary revisions
were made accordingly. To ensure the validity and reliability of the data,
teacher candidates’ responses were coded using inductive content analysis,
with the coding process conducted comparatively by the researcher and an
independent expert. Presenting the data systematically through tables and
visual representations supported the transparency of the analysis. Direct
quotations from participants' responses were also included below each table.

These practices are consistent with recommendations for establishing validity
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and reliability in qualitative research (Miles, Huberman & Saldafia, 2014; Lincoln

& Guba, 1985).

3. RESULTS

“Scenario 1. Recycling Bins: You notice that your university has recycling bins of
different colors for glass, plastic, paper, and metal waste. However, you observe
that some students throw the wrong waste into the recycling bins, while others
do not use the recycling bins at all.” This situation was presented to prospective

teachers, and the findings from this scenario are shown in Table 1.

Table 1. Findings Related to the “Recycling Bins” Scenario

Theme Category Code (f)
Informing and Informing Explaining the importance of waste 6
Awareness management

Organizing conferences
Raisinig consciousness
Orginasing seminars
Providing training
Informing the local community
Explaining the waste management process
Making announcements
Posting on the university's social
media/boards
Awareness Raising awareness with visual materials 1
Increasing the visibility of waste bins
Lack of awareness
Organizing awareness campaigns
Demonstrating the environmental damage
through posters
Instilling environmental awareness at an early
age

RININWWW|A~ |

w

NN (U

[EEN

Motivation Social control Encouraging proper waste separation 5
mechanisms Preventing incorrect waste disposal through
warnings
Encouraging people to warn each other
Warning students about incorrect disposal
Forming volunteer groups
Incentive Rewarding correct waste disposal

S

Uik Ww
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mechanisms Organizing inter-faculty competitions 2
Installing pay-per-waste machines 2
Paid shifts for waste separation 1
Digitization 1
Sensor alerts for incorrect disposal 1
Insufficienciesin  Lack of waste Students not understanding recycling bin 2
the current separation symbols
practices knowledge Making symbols understandable 2
Perception that recycling bins do not lead to 2
actual recycling

Non-use of recycling bins 1
Enhancing Physical Providing recycling infrastructure in 2

implementation arrangement classrooms
effectiveness Removing existing trash cans 1
Separating recycling and trash bins 1
Placing bins in accessible locations 1
Institutional Involving the school administration 1

support

Sustainability Ensuring the sustainability of recycling bins 1

Table 1 shows that the prospective teachers' suggestions fall under four main
themes:  "Information and awareness,"  "Motivation = mechanisms,"
"Insufficiencies in the current practices," and "Enhancing implementation
effectiveness". Under the theme of informing and awareness, prospective
teachers focused on “informing” and “awareness activities”. Under the theme
of motivation mechanisms, prospective teachers drew attention to social
control and incentive mechanisms. Prospective teachers also emphasized that
there were some insufficiencies in the current practices. In particular, the lack of
waste separation knowledge, the incomprehensibility of the symbols on the
recycling bins, and the ineffective use of recycling bins were highlighted. Under
the theme of enhancing implementation effectiveness, physical arrangement,

institutional support, and sustainability stood out.

P4:” We can encourage the use of recycling bins by removing other trash cans
because students may want to throw things away in the trash cans near them.

They should be digitized because they can make them more interesting.”
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“Scenario 2. Waste Management in My Neighborhood: On your way to school
in the morning, you see a lot of food scraps, empty boxes, and bottles around
the trash containers placed by the municipality in your neighborhood. As an
environmentally conscious citizen, you call the local administration to report the
situation in order to find a solution to this problem without harming the
environment.” This situation was presented, and the findings are shown in Table

2.

Table 2. Findings Related to “Waste Management in My Neighborhood”

Theme Category Code ()

Physical Design and Placing of recycling bins in 7
arrangements placement of neighborhoods/homes
in waste containers Placing separate bins for food waste
management Using smart sensors
Placing large/lidded containers
Using separate containers for waste
Reporting the fill level to authorities using QR
codes, etc.
Placing animal pictures on recycling bins
Designing glass waste containers so that 1
animals cannot access them
Adding a lid to the bottom of the container 1
Incorporating a grinding mechanism inside the 1
container
Designing containers that can only be opened 1
by hand
Developing waste collection systems
Container Emptying containers more frequently
management Increasing the number of containers
Increasing the number of cleaning crew

NIN|IN (WU,

[

Social Consciousness- Use of visual information materials
responsibility raising Explaining the importance of recycling
activities Management informing municipalities
Creating awareness about proper waste
disposal on social media
Raising awareness through neighborhood 2
meetings

Raising awareness among university students
Educating community leaders and encouraging

NIWWh|IRIN|O|(F

[

[
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them to raise public awareness

Organizing conferences for students/familiesin 1
collaboration with schools

Studying human behavior 1
Providing education to the neighborhood 1
community
Behavioral Placing warning signs 4
guidance Forming a community in the neighborhood to 2
warn those who do not follow the rules
Promoting recycling 1

Ensuring that the neighborhood community 1
attaches importance to waste separation

Ensuring that the neighborhood community 1
complies with the rules through warning
notices

Making trash collection fun

Conducting awareness talks with family elders

Ensuring public participation

Incentives Organizing clean neighborhood competitions

Developing reward systems

Organizing environmental cleanup days

I I

Supervision Sanctions Imposing penalties on those who violate the
and sanctions rules

[

Introduction of strict rules

[

Identifying polluters and imposing sanctions

Supervision Ensuring that each household is responsible for 2
its own waste container

N

Prohibiting waste disposal after a certain time

Monitoring with camera systems 1

Filing a complaint with the municipality if trash 1
is not collected

Tighten inspections 1
Assign a trash collection supervisor 1
Ensuring regular inspections by cleaning staff 1

In Table 2, suggestions fall under three main themes: "Physical arrangements in
waste management,"” "Social responsibility," and "Monitoring and sanctions."
Under the theme of physical arrangements in waste management, prospective
teachers made suggestions regarding the design, placement, and management
of containers. Under the theme of social responsibility, prospective teachers
drew attention to consciousness-raising activities and behavior guidance

practices. Under the theme of supervision and sanctions, prospective teachers
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drew attention to sanctions and supervision practices. Within the scope of
sanctions, imposing penalties on those who violate the rules came to the fore.
Within the scope of supervision, practices such as ensuring that each household
is responsible for its own waste container and prohibiting waste disposal after a
certain hour stood out. However, it was also noted that a smaller number of
participants made original suggestions, such as placing animal pictures on
recycling bins, incorporating a grinding mechanism inside the container, making

trash collection fun, and organizing clean neighborhood competitions.

P1: “Instead of placing a single trash container in neighborhoods, there could be
a separate container for food waste, which could even be designed so that
animals can easily feed on it. There could also be a separate trash container for

glass, which | think should be designed so that animals cannot see it.”

“Scenario 3. The Electronic Devices in the School: In a school, it is determined
that some of the smart boards, computers, photocopiers, and printers in use are
very old, and some do not even work. The school administration, which is very
sensitive to zero waste management, does not want these devices to be
discarded, but also considers that purchasing new devices would be costly.” This

situation was presented, and findings from this scenario are shown in Table 3.

Table 3. Findings Related to the “Electronic Devices in the School” Scenario

Theme Category Code (f)
Sustainable Recycling Recycling old devices 9
waste Send to electronic waste 3
management Recycling functional parts 2
Sending metal waste for recycling 1
Separating waste and sending it for recycling 1
Collaboration with technological recycling 1

companies
Repair Repair 13
Replacing damaged parts 1
Exchange/rene Using the "bring the old one, take the new 2
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wal

one" program

Exchanging with manufacturers

Exchanging old materials with another sector

Exchanging with repairers

Replacing device parts

Reuse

Using for another purpose

Reusing old devices after refurbishment

Reuse through repair

Separating devices that can be reused

Using functional parts in other devices

Reduction

Preventing the generation of electronic waste

Preventing devices from becoming waste

Achieving zero waste

Extending the
service life

Using devices that are not too outdated for a
certain period

RR[R[N(R[R|R|R|R|R|R[R [~

Currency

Adhering to technological standards

AN

Cost
management

Savings

Cost reduction

=
o

Using the savings for acquiring new devices

Planning usage based on financial situation

Resource
provision

Collaborating with institutional/local support

Leasing through technology companies

Establishing subscription agreements

Requesting the purchase of new machines

Obtaining support from graduates/parents

Creating funds for new devices using revenue
from recycling

Rk |Rr|IN|R |

Social
responsibility

Sharing

Sending repaired devices to village schools

Cooperating with other schools/municipalities

NN

Education

Awareness

Instilling awareness of efficient use among
students/teachers

In Table 3, solutions were grouped under four main themes: "Sustainable waste

management," "Cost management," "Social responsibility," and "Education."

Under sustainable waste management, participants focused particularly on

recycling, repair, exchange/renewal, reuse, and reduction strategies. Under the

theme of cost management, the category of savings has come to the fore.

Under the theme of social responsibility, while under the theme of education,

the idea of instilling awareness of efficient use among students and teachers

stands out. Among the suggestions voiced by fewer participants are using

functional parts in other devices, collaboration with technological recycling
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companies, exchanging old materials with another sector, adhering to

technological standards, and receiving support from graduate students.

P15: "Used technological devices can be repaired; this way, high costs are
avoided when purchasing new devices. Exchanges can be made by reaching

agreements with manufacturers.”

“Scenario 4. | am Shopping at the Supermarket: While shopping at a
supermarket, you notice that a lot of plastic bags are used to carry products. As
someone who is aware of the environmental damage caused by plastic bag use,
you want to make some recommendations to the supermarket owner about not
using plastic bags.” This situation was presented, and findings from this

scenario are shown in Table 4.

Table 4. Findings Related to the “l am Shopping at the Supermarket” Scenario

Theme Category Code (f)
Reducing Use of alternative Encouraging the use of cloth/paper/mesh 12
plastic use bags bags
Suggesting biodegradable/soluble bags 3
Recommending of reusable bags 3
Ensuring the availability of cloth bags in 2
supermarkets

Distributing hand-knitted bags in stores 1

Replacing plastic bags with less harmful 1
packaging
Economic measures Charging fees for bags 4
Increasing bag fees to reduce usage 3
Reducing the cost of cloth bags 3
Making eco-friendly bags cheaper to 1
encourage preference
Reuse Reusing bags in different areas 2
Using reusable bags 2
Using cloth bags by converting them into 1
different items
Recycling worn-out bags for reuse 1
Reusing old bags 1
Incentives/rewards  Offering discounts to customers who bring 2
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cloth bags
Offering discounts/rewards for using 1
reusable bags at the store
Rewarding customers who exceed a 1
certain spending amount
Recycling Offering recyclable paper bags for sale 4
Mandatory Mandatory use of cloth bags 1
applications Limiting customers' requests for extra 1
bags
Banning plastic bags in supermarkets 1
Brand sustainability Strengthening brand image by producing 2
eco-friendly bags with the market logo
Technological Developing vending machines that 1
solution exchange plastic bags for cloth bags
Consciousness Awareness Informing about the harms of plastic bags 3
raising Raising customer awareness on the use of 2
eco-friendly bags
Organizing zero waste awareness events 1
with municipalities/environmental
associations
Visual materials Displaying visuals at checkout to show the 1
environmental damage of bags
Staff training Training cashiers to ask “Would you like a 1
bag?” before giving one
Environmental Waste reduction Reducing plastic bag usage 4
protection Preventing plastic bag usege 3

In Table 4, solutions were grouped under three main themes: "Reducing plastic

1

use," "Consciousness raising," and " Environmental protection." Under the
theme of reducing plastic use, participants particularly emphasize the use of
alternative bags. Under the theme of consciousness-raising, participants
focused on awareness. Under the theme of environmental protection,

participants emphasized strategies such as waste reduction.

P17: "Customers can be offered reusable cloth bags, nets, or paper bags as
alternatives. The market offers an environmentally friendly option by producing

cloth bags with its own logo”.
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Pathways to Zero Waste: Prospective Science Teachers’ Solutions Through Everyday Life

Scenarios

“Scenario 5. Zero Waste in My Kitchen: You noticed that your friend, with

whom you share a house in the city where you go to university, throws away

fruit and vegetable waste in the kitchen while preparing meals and afterward.”

This situation was presented, and the findings are shown in Table 5.

Table 5. Finding Related to Zero Waste in My Kitchen Scenario

Theme Category Code (f)
Waste Reuse Making animal feed from waste 7
management Giving waste to stray animals 3
Making new meals from edible waste 2
Using waste with lemon/vinegar for cleaning 2
Using vegetable peels to make herbal tea 1
Reusing recycled materials 1
Producing pastries/fruit juice from clean 1
leftovers
Compost / Converting waste into natural fertilizer 14
natural
fertilizer
Recycling Returning waste to nature 4
Directing toward recycling 4
Waste Buying vegetables/fruits according to need 2
reduction Chop fruits/vegetables in a way that prevents 1
waste
Separating Preparing a plan to categorize waste 1
waste Collecting organic waste in a separate location 1
Benefits Ecological Contributing to nature 11
benefit Providing food for animals 7
Preventing waste from going to landfill 5
Increasing soil fertility 2
Supporting plant growth 2
Preventing littering in nature 1
Reducing the use of plastic cleaning products 1
Social benefit Sharing with people in need 1
Donating to farms or animal shelters 1
Saving Avoiding unnecessary spending 1
Consciousness Informing Informing about the uses of waste 2
raising Information about preventing food waste 2
Sharing videos/articles natural decomposition 1
of organic waste
Explaining the importance of recyclable 1

materials
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Developing Developing a habit of flower care 1

behavior Developing eco-friendly living habits 1

Promoting the use of recyclable products 1

Activities Community Participation in university/municipal organic 1
participation waste collection projects

Referral to local composting/recycling projects 1

Disposing of waste in the municipal organic 1

waste collection bins

Table 5 shows that the solutions of prospective teachers were grouped under
four main themes: "Waste management," " Benefits," " Consciousness raising,"
and "Activities." Under the waste management theme, prospective teachers
drew attention to the reuse of waste, compost and natural fertilizer production,
recycling, waste reduction, and waste separation. Under the theme of benefits,
prospective teachers drew attention to ecological benefits, social benefits, and
savings. Under the theme of consciousness raising, prospective teachers drew
attention to the topics of informing, sharing, and developing behavior. Under
the theme of activities, prospective teachers drew attention to community

participation. Below is a direct quote from one prospective teacher’s opinion.

P12: "If leftover food is edible, it should be stored and used in the next meal; if
it is not edible, it can be put out for stray animals. This way, we take care of

both ourselves and the animals."

4. CONCLUSIONS AND DISCUSSION

In this study, which examined prospective science teachers’ awareness of zero
waste and their proposed solutions through daily life scenarios, the findings

obtained are as follows:

The results obtained from the first scenario indicate that prospective teachers
emphasize the need to increase informational and awareness-raising activities

on zero waste, establish mechanisms that support motivation, and address
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existing deficiencies in order to implement recycling practices at universities
effectively. The prospective teachers recommend instilling environmental
awareness from an early age, supporting it with visual materials and awareness
campaigns, implementing reward and social control mechanisms that
encourage proper waste separation, placing recycling bins in accessible areas,
and making symbols more understandable. Moreover, the active involvement
of the school administration is a significant finding. Research indicates that
environmental awareness influences pro-environmental behaviors, and
perceptions of a university’s environmental practices further enhance this
effect (Eroglu et al.,, 2025). The literature emphasizes that environmental
behaviors are shaped not only by individual awareness but also by the
regulation of environmental conditions (Geng & He, 2021; Yaban, 2025).
Tangwanichagapong et al. (2017) reported that 3R practices on campuses
increase environmental awareness, but voluntary approaches alone are
insufficient for behavior change, and incentives reinforce the behavior.
Similarly, Thoo et al. (2022) demonstrated that attitude, subjective norm, and
perceived behavioral control positively affect recycling intention, which in turn
is positively associated with actual behavior. However, the results indicate that
these practices are generally based on individual awareness and are not
implemented effectively. This situation aligns with insufficient information and
awareness campaigns, a lack of motivation, and low implementation efficiency
(Metzler, 2023; The Recycling Partnership, 2023). These results also suggest
that scenario-based contexts may help prospective science teachers evaluate
zero waste practices not only at the level of individual awareness but also in

relation to institutional responsibility and implementation processes.

The results from the second scenario suggest that teacher candidates
emphasize the need to address physical infrastructure, social awareness, and

administrative regulations together for effective zero-waste management at the
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neighborhood level. Appropriate design and placement of containers,
monitoring of fill levels, regular collection of waste, and inspection mechanisms
can establish a sustainable and efficient system when supported by information
and awareness campaigns. Creative incentives and competitions enhance public
participation, thereby strengthening management effectiveness. Teacher
candidates’ attention to alternative products and legal restrictions indicates
that awareness campaigns alone are insufficient and highlights the importance
of policies and administrative decisions. Xia et al. (2023), in their meta-analysis,
showed that behavioral interventions have limited effects on recycling and that
individual awareness or incentives alone are insufficient. Systemic
interventions, including education, environmental regulations, and campaigns,
were found to have a greater impact. Wilson et al. (2025) emphasized that
individual interventions are inadequate for sustainable waste reduction and
that interventions at community and system levels, along with strengthened
inter-stakeholder collaboration, are necessary. Hu et al. (2021), using the
Theory of Planned Behavior (TPB), examined waste separation behavior in an
international community and demonstrated that environmental education and
rule-targeted policies effectively promoted individuals’ positive intentions.
These results support the view of teacher candidates that awareness campaigns
alone are insufficient and that systemic support and administrative regulations
are necessary. In this respect, scenario-based situations appear to support
prospective teachers in interpreting zero waste practices within real-life social

and administrative contexts.

The results from the third scenario indicate that the management of unused or
outdated electronic devices in schools requires the simultaneous achievement
of environmental sustainability and economic efficiency. Repairing devices,
renewing their components, reintroducing them for reuse, and sending them

for recycling not only prevents waste generation but also extends their service
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life. From a cost-management perspective, securing resources through recycling
revenues and institutional support is important, while from a social
responsibility standpoint, transferring repaired devices to rural schools or other
institutions holds significance. These practices produce social benefits in
addition to environmental gains, contributing to educational equity. Thus,
electronic device management becomes a process that holistically encompasses
environmental sustainability, economic efficiency, and social responsibility.
Reyna, Hanham, and Orlando (2024) emphasize that educational institutions
typically replace computer technologies every 3-5 years, creating a significant
e-waste problem. They propose the concept of “sustainable device literacy,”
suggesting that devices should be updated and reused rather than simply
replaced. Similarly, the Computer Reuse Program conducted by Sanchez-
Carracedo and Lépez (2021) extends the lifespan of devices by having students
repair broken computers and donate them to non-profit organizations, while
also developing students’ technical skills and awareness of social responsibility.
These results indicate that scenario-based approaches may enable prospective
teachers to evaluate zero waste practices from environmental, economic, and

social perspectives simultaneously.

Results from the fourth scenario indicate that the combined implementation of
individual awareness, economic incentives, and institutional regulations is
effective in reducing plastic bag usage. Teacher candidates suggested that
promoting alternative bags, charging for plastic bags or, subsidizing eco-friendly
products, raising customer awareness, and implementing recycling practices
together could lead to a significant reduction in plastic bag consumption.
Technological solutions and brand policies may further support the
sustainability of these practices. This highlights the importance of addressing
zero-waste objectives through an integrated approach that combines economic

and behavioral tools. Similar findings are reported in the literature. Papp &
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Oramus (2025) argue that bag bans or fees can reduce plastic waste and
environmental harm, but without policy change, the problem persists globally.
Ilham & Oktanedi (2024) highlight that social norms, economic incentives, and
education-based interventions can support environmentally friendly behaviors.
Successful initiatives, such as the “Bye Bye Plastic Bags” campaign, have been
effective in increasing community engagement and raising awareness. Lange et
al. (2021) demonstrate that incentives based on societal benefit are also
effective; for example, fast-food customers reduced bag usage by more than

half when donations were made for each unused bag.

Results from the fifth scenario indicate that kitchen-generated fruit and
vegetable waste can be managed sustainably through reuse, composting,
organic fertilizer production, awareness-raising, and community collaboration.
Utilizing waste in various ways, such as animal feed, cleaning, or new meals,
and separating organic waste not only prevents food loss but also provides
ecological, social, and economic benefits. Participation in community projects
and adoption of environmentally friendly habits support the transformation of
individual awareness into collective action. In this context, the integration of
individual practices with societal engagement is crucial. The literature supports
these findings. UNEP (2025) emphasizes that composting improves soil
structure, increases water retention capacity, and supports biodiversity.
Bekavac et al. (2025) state that bioactive compounds derived from food waste
have both health and environmental value, potentially reducing disease risk due
to their antioxidant properties and serving applications in the food,
pharmaceutical, and cosmetic industries. Campbell et al. (2025) demonstrate
that community-based composting programs increase participant awareness,
reduce waste, foster appreciation for circular food systems, and support

behavior change by enhancing individuals’ self-efficacy.
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5. RECOMMENDATIONS

Based on the results of this study, several recommendations are proposed to
support prospective science teachers’ awareness of zero waste management, as
reflected in their responses to everyday life-based scenarios, and to further
develop their solution proposals related to daily life issues. It is recommended
that teachers plan interdisciplinary instructional activities that integrate zero
waste awareness with real-life environmental problems during the teaching
process. Policymakers and educational authorities may develop regulations in
curricula and teacher education programs that support zero waste principles
and management. Greater emphasis may be placed on sustainability,
environmental responsibility, environmental awareness, and zero waste
principles at all levels of science education curricula. To promote the adoption
of zero waste practices in universities, awareness campaigns, workshops, and
local collaborations can be organized. Future research on zero waste is
recommended to include larger samples and participants from different
regions, encompassing teachers, teacher candidates, and students. In addition,
data diversity may be enhanced through the use of mixed methods, including
observation and interview techniques. Further studies are also suggested to
examine the effects of zero waste practices across different grade levels,

academic disciplines, and regional contexts.
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GENISLETiLMiS TURKCE OZET

Kiresel ¢evre sorunlari, ginimuz toplumlarini siirdirilebilirlik konusunda acil
ve kalici ¢éziimler Giretmeye zorlamaktadir. Ozellikle atik {iretimi ve ydnetimi,
bireysel aliskanliklarla  dogrudan iliskili olmasi  nedeniyle c¢evresel
surdirilebilirlik baglaminda 6nemli bir problem alani olarak 6ne ¢ikmaktadir
(UNEP, 2025). Gunlik yasam problemleri, bireylerin ger¢cek hayatta
karsilastiklari sorunlara yonelik diisiinme, degerlendirme ve ¢6zim {retme
slreclerini iceren karmasik durumlardir (Jonassen, 2000). Bu problemler,
ogrencilerin disiplinler arasi bilgi kullanma, karar verme ve elestirel diisinme
becerilerini gelistirmeleri agisindan 6nem tasimaktadir. Fen egitimi ise bilimsel
bilgi ile glinlik yasam arasinda koprii kurmayl hedeflemektedir (National
Research Council, 2012). Fen bilgisi 6gretmen adaylarinin pedagojik yeterlikleri
ve gevresel farkindalik diizeyleri, cevre sorunlarinin anlasiimasi ve 6grencilerde
gevresel sorumluluk bilincinin gelistirilmesi agisindan kritik bir role sahiptir.
Literatlirde, 6gretmen adaylarinin gevresel konulara yonelik olumlu tutumlara
sahip olduklari ancak bu tutumlarin ginlik yasam uygulamalarina yeterince
yansimadigi belirtilmektedir (Celik ve Giler, 2013; Bal, 2015). Bu durum, sifir
atik gibi gercek yasamla dogrudan iliskili cevresel konularin 6gretmen egitimi
sireclerine daha butincil bigimde entegre edilmesini gerekli kilmaktadir. Bu
arastirmanin amaci, fen bilgisi 6gretmen adaylarinin sifir atik konusuna iliskin
farkindahklarini ve ¢oéziim onerilerini, gunlik yasam problemleri temelinde
olusturulan senaryolar araciligiyla incelemektir. Bu dogrultuda, fen bilgisi
o6gretmen adaylarinin sifir atik ilke ve uygulamalarini ginlik yasam baglaminda
ne olgide dogru anladiklarinin ve bu uygulamalara yoénelik ¢6zim
yaklasimlarinin ortaya konmasi hedeflenmistir. Arastirmada nitel arastirma
desenlerinden durum c¢alismasi deseni kullanilmistir. Calisma grubunu, bir
devlet Universitesinde 6grenim goren 28 fen bilgisi 6gretmen adayi (18 kadin ve
10 erkek) olusturmaktadir. Veriler, Google Form araciligiyla ¢evrim ici olarak
uygulanan senaryo temelli agik uclu form ile 6gretmen adaylarina iletilmistir.
Elde edilen veriler timevarimsal icerik analizi yontemiyle analiz edilmistir.

Birinci senaryodan elde edilen sonuglara goére, geri dénisiim uygulamalarinin
etkinliginin  artinlmasinda  bilgilendirme ve farkindalik ¢alismalarinin
glclendirilmesi, motivasyon ve d6diillendirme mekanizmalarinin olusturulmasi,
cevre bilincinin erken yaslardan itibaren kazandirilmasi, sifir atik uygulamlarinin
gorsel materyallerle desteklenmesinin, farkindahk kampanyalari
diizenlenmesinin  6nemini ortaya koymaktadir. Bu sonuglar, c¢evresel
davranislarin yalnizca bireysel farkindalikla degil, ayni zamanda kurumsal ve
cevresel dizenlemelerle sekillendigini vurgulayan literattrle uyumludur (Geng
ve He, 2021; Eroglu vd., 2025). Tangwanichagapong vd., (2017) tarafindan
yapilan bir calismada, kampuslerde uygulanan 3R (azaltma, yeniden kullanim ve
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geri déntsiim) girisimlerinin insanlarin gevresel farkindalklarini artirdigi, ancak
gonullli yaklagimlarin tek basina davranis degisikligi yaratmadigl ve tegvik
tedbirlerinin geri donlUsim ve atik yonetimi davraniglarini olumlu yoénde
etkiledigi bulunmustur. Bu baglamda, 6gretmen adaylarinin 6nerileri —gevre
bilincinin kiguk yaglardan itibaren kazandiriimasi, farkindalik kampanyalari ve
gorsel materyallerle desteklenmesi, sosyal kontrol ve &dillendirme
mekanizmalarinin uygulanmasiliteratiirde belirtilen davranissal mekanizmalarin
o6nemini dogrulamaktadir.

ikinci senaryoyadan elde edilen sonuglar, sifir atik ydnetiminde bireysel
farkindahgin  yani sira fiziksel altyapi, toplumsal biling ve yo6netsel
diizenlemelerin birlikte yirutiilmesi gerektigini gostermektedir. Konteyner
tasarimi, yerlesimi, doluluk takibi ve denetim mekanizmalarinin bilgilendirme
calismalariyla desteklenmesi siirdirilebilir bir sistemin kurulmasina katki
saglamaktadir. Bu durum, davranissal degisimin sistemsel destekle
giclendirildigini ortaya koymaktadir (Xia vd., 2023). Pawelczyk vd., (2025), basit
bir brosiir miidahalesinin atik ayristirma hatalarini 6nemli 6l¢lide azalttigini ve
bilgiye dayali araglarin, altyapi ve bilissel kisitlamalarla birlikte etkili bir strateji
sundugunu ortaya koymustur. Bu sonuglar, bireysel farkindalik ve bilgilendirme
¢alismalarinin, dogru tasarlandiginda, sistemsel mudahalelerle birlikte
ylratuldiginde cevresel davranis degisikliginde onemli bir rol oynayabilecegini
gostermektedir.

Ucilinci senaryodan senaryodan elde edilen sonuglar, elektronik atiklarin
yonetiminde cevresel sirdirilebilirlik ile ekonomik verimliligin birlikte ele
alinmasinin énemi vurgulanmistir. Cihazlarin onarilmasi, yenilenmesi ve yeniden
kullanima kazandirilmasi, atik olusumunu azaltirken sosyal sorumluluk
uygulamalariyla toplumsal fayda saglamaktadir. Reyna, Hanham ve Orlando
(2024), egitim kurumlarinda 3-5 yilda bir yenilenen bilgisayarlarin elektronik
atik sorununu artirdigini ve cihazlarin glincellenip yeniden kullanilmasini
6nermektedir. Benzer sekilde, Sanchez-Carracedo ve Lépez (2021), onarim ve
bagis yoluyla cihaz 6mriiniin uzatildigini vurgulamaktadir.

Dordiinct senaryo senaryodan elde edilen sonuglar, plastik poset kullaniminin
azaltiimasinda bireysel farkindalik, ekonomik tesvikler ve kurumsal
diizenlemelerin es zamanh uygulanmasinin etkili oldugunu godstermektedir
(lham ve Oktanedi, 2024; Papp ve Oramus, 2025). Bununla birlikte Lange vd.,
(2021), plastik poset kullaniminin azaltilmasinda dogrudan parasal tesvikler
verine toplumsal faydaya dayali tesviklerin de etkili olabilecegini ortaya
koymaktadir. Arastirmalarinda, fast food restorani misterilerine kullanilmayan
her plastik poset i¢in bir yardim kurulusuna kuglik bir bagis yapildiginda plastik
poset kullaniminin yaridan fazla azaldigi belirlenmistir. Elde edilen sonuglar
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bireylerin ¢evre dostu davranislara yonlendirilmesinde toplumsal yarar saglayan
tesviklerin de 6nemli bir mekanizma olabilecegini gostermektedir.

Besinci senaryoya iligkin bulgular ise mutfak atiklarinin kompost ve dogal giibre
Uretimi yoluyla yeniden degerlendirilmesinin, topluluk is birligi ve bilinglendirme
ile strdardlebilir sekilde yonetilebilecegini ortaya koymaktadir (UNEP, 2025;
Campbell vd., 2025). Bunun vyaninda konaklama sektériinde vyapilan
arastirmalar, meni tasarimi, atik ayristirma, geri kazanim ve kompostlama gibi
dongusel uygulamlarin gida atiklarini azalttigini ve mdisteriler arasinda
surdirllebilir davraniglari  tesvik ettigini ortaya koymaktadir (Cardenas,
Schivinski ve Brennan, 2024). Sonug olarak, literatiir kompostlama ve dongiisel
uygulamalarin atik yonetimi ve ¢evresel sirdirilebilirlik agisindan ¢ok boyutlu
faydalar sundugunu agikga géstermektedir.

Arastirma sonuglarina goére, fen bilgisi 6gretmen adaylarinin sifir atik
farkindahgini artirmak icin giinlik yasam problemlerine dayali, disiplinler arasi
ve problem ¢ézme odakli etkinlikler onerilmektedir. Mifredat ve 6gretmen
egitimi programlarinda siirdiirilebilirlik ve ¢cevresel sorumluluk temalarina daha
fazla yer verilmelidir. Universitelerde farkindalik calismalari desteklenmeli, farkls
baglamlarda nitel ve karma ydntemli arastirmalarla uygulamalarin etkileri
derinlemesine incelenmelidir.
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