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ABSTRACT

This study aims to examine how lower secondary students construct sustainability concepts through a Web 2.0—
supported digital city design process, how they experience this process, and which conceptual challenges they
encounter. Conducted within the context of Social Studies, the study addresses—across pedagogical, conceptual,
and technological dimensions—the role of design-based learning supported by digital tools in developing students’
understanding of sustainable cities. The research was designed as a qualitative multiple-case study; structured
observations, semi-structured interviews, and analyses of digital artefacts were employed during data collection.
The data gathered were analysed using content analysis. The participants comprised 13 seventh-grade students
attending a public lower secondary school in the Central Anatolia Region of Turkiye. The findings indicate that
students perceived environmental sustainability themes (e.g., green spaces and renewable energy) as more
concrete and accessible; by contrast, they reflected more abstract and multi-dimensional themes—such as
accessibility, social inclusivity, and smart technologies—only to a limited extent. In addition, conceptual
misconceptions regarding sustainability were found to stem from factors including a one-dimensional focus, an
inability to establish systemic coherence, and designs detached from context. Overall, the results demonstrate that
digital design processes meaningfully support students’ conceptual learning, their sense of environmental
responsibility, and their creative thinking skills. Based on these findings, it is recommended that environmental,
social, and economic dimensions be addressed in a balanced manner in the teaching of sustainability concepts.
Furthermore, the effective integration of Web 2.0-based digital design environments into instructional processes is
recommended in order to enhance conceptual understanding and foster environmental awareness.
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Bu arastirma, ortaokul 6grencilerinin Web 2.0 destekli dijital sehir tasarimi siireci araciligiyla strdirilebilirlik
kavramlarini nasil yapilandirdiklarini, bu sireci nasil deneyimlediklerini ve karsilastiklari kavramsal zorluklari
incelemeyi amaglamaktadir. Sosyal Bilgiler dersi baglaminda yirutilen galisma, dijital araglarla desteklenen tasarim
temelli 6grenmenin, 6grencilerin surdirilebilir sehir anlayisini gelistirmedeki roliini pedagojik, kavramsal ve
teknolojik boyutlariyla ¢ok yonlii bicimde ele almistir. Arastirma, nitel bir coklu durum deseniyle desenlenmis; veri
toplama surecinde yapilandiriimis gézlemler, yari yapilandirilmis gérismeler ve dijital Griin analizleri kullanilmistir.
Arastirma kapsaminda toplanan veriler igerik analizi yapilarak degerlendirilmistir. Katiimcilar, Tiirkiye’nin ic Anadolu
Bolgesi’nde bir kamu ortaokulunda 6grenim goren 13 yedinci sinif 6grencisinden olusmaktadir. Bulgular, 6grencilerin
cevresel surdurilebilirlik temalarini (6rnegin yesil alanlar, yenilenebilir enerji) daha somut ve anlasilir bulduklarin;
buna karsin erisilebilirlik, toplumsal kapsayicilik ve akilli teknolojiler gibi soyut ve ¢ok boyutlu temalari daha sinirh
dlzeyde yansittiklarini gostermektedir. Ayrica, strdirilebilirlik kavramina yonelik kavramsal yanilgilarin; tek boyutlu
odaklanma, sistem butuinltigu kuramama ve baglamdan kopuk tasarimlar gibi nedenlerle ortaya giktigi belirlenmistir.
Arastirma bulgulari, dijital tasarim sureglerinin 6grencilerin kavramsal 6grenmelerini, g¢evresel sorumluluk
duygularini ve yaratici diistinme becerilerini anlamli bicimde destekledigini gostermektedir. Arastirma sonuglarina
dayanarak, strdurilebilirlik kavramlarinin 6gretiminde cevresel, sosyal ve ekonomik boyutlarin dengeli bigimde ele
alinmasi onerilmektedir. Ayrica, Web 2.0 tabanh dijital tasarim ortamlarinin kavramsal 6grenme ve gevresel
farkindalik gelistirmede etkili bicimde kullanilmasinin 6gretim siireglerine entegre edilmesi 6nerilmektedir.
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1. Introduction

The Sustainable Development Goals (SDGs),
established within the framework of the United Nations’
2030 Agenda, necessitate a holistic approach within
education systems by encompassing environmental,
social, economic, and cultural dimensions. In particular,
SDG 11 —Sustainable Cities and Communities foregrounds
the integration of themes such as urbanisation, inclusivity,
and liveability into educational processes (Maruna, 2019;
Gericke, 2022; Zenasni et al., 2024). Reports comparing
countries’ performance in aligning with the SDGs further
reveal marked disparities, thereby underscoring the need
to strengthen policies and practices related to
sustainability education (Yilmaz & Yicel, 2022).

At the international level, a range of implementation
models for sustainability education have been developed;
in the United Arab Emirates and Finland, national policies
have been aligned with curricula and supported through
multi-stakeholder initiatives (Baroudi & Abi Haidar, 2025;
Tura & Hakamaki, 2025). While the ESDUC model seeks to
integrate school governance and instructional processes
with sustainability principles (Zenasni et al., 2024), the
Junior University model in Finland encourages students to
generate solutions to societal challenges (Tura &
Hakamaki, 2025). In the Dublin case, which places digital
tools at its core, students have designed sustainable cities
using Minecraft Education, thereby enhancing their
problem-solving and digital citizenship skills (Blanco et al.,
2025). Across Europe, it is evident that the theme of
sustainable cities has been incorporated into teaching in
diverse contexts, ranging from higher education
programmes to technical course content (Maruna, 2019;
Del Cerro Veldzquez & Rivas, 2020). In Turkiye, by
contrast, sustainability policies have largely been
addressed through the lenses of energy, urbanisation, and
public administration; within the framework of the
Eleventh Development Plan, priorities such as a low-
carbon economy and energy security have been
emphasised (Bolayir & Eroglu, 2024). Moreover, the role
undertaken by local governments in SDG-related projects
indicates that municipalities constitute key actors at the
level of implementation (Haberal & Isik, 2024).

Studies focusing on educational policies demonstrate
that, in the Turkish context, the Social Studies Curriculum
is largely aligned with sustainability and the SDGs (Yalgin,
2022; Kaya & Tomal, 2011; Bulut & Cakmak, 2018).
However, this alignment appears predominantly confined
to the level of knowledge; dimensions such as student
participation,  environmental  responsibility,  and
behavioural development remain only limitedly
represented within the curriculum. Analyses conducted at
lower and upper secondary levels indicate that the SDGs
are embedded largely within a cognitive framework,
whereas behavioural, participatory, and practice-oriented
pedagogical approaches remain comparatively weak
(Arslan & Curle, 2024; Barak & Avci, 2022; Kogulu & Topgu,
2024; Dere & Cinikaya, 2023). This situation points to the
need for new implementation models capable of fostering

the internalisation of sustainability principles among
students.

Although the concept of sustainable cities contributes
to students’ understanding of themes closely associated
with Social Studies—such as active citizenship, social
responsibility, and quality of life—its abstract and multi-
layered nature renders it susceptible to misconceptions.
The mental construction of concepts such as “quality of
life”, “environmental justice”, and “green infrastructure”
may prove challenging for students; consequently, this
may constrain their ability to comprehend and design
sustainable cities (Likitswat, 2019; Hu et al., 2025; Kabisch
et al., 2022; Pena et al., 2020; Lux et al., 2021). In this

respect, 3D modelling applications, visualisation
techniques, and digital simulations facilitate the
systematic association of complex concepts and

strengthen conceptual understanding (Kim et al., 2025;
Kaganovskiy & Lowman, 2013; Gliven et al., 2025; Kaya &
Tomal, 2011; Yalgin, 2022).

Environmental awareness, one of the fundamental
concepts associated with sustainability, is crucial in
enabling individuals to develop sensitivity towards the
environment, to comprehend the impact of human
activities on nature, and to adopt sustainable lifestyles
(Ganie et al.,, 2023; Yilmaz & Korkut, 2010). It is well
established that individuals with a high level of
environmental awareness are more inclined to engage in
environmentally responsible behaviours (Pramita et al.,
2023). In this respect, educational institutions and digital
technologies assume a significant role by providing
interactive learning environments in which students can
discuss environmental issues, develop solutions, and
cultivate a sense of responsibility (Altassan, 2023).
However, the knowledge—behaviour disconnect,
conceptualised in the literature as the “value—action gap”,
indicates that awareness alone is insufficient; rather,
pedagogical approaches need to combine both cognitive
and interaction-based strategies (Dieterle et al., 2023).

Within this context, the process of conceptual
meaning-making is of critical importance in the teaching
of multi-layered concepts such as sustainable cities.
Students’ ability to relate concepts such as
“sustainability”, “environmental justice”, and
“participatory urbanism” across their social, economic,
and ecological dimensions necessitates a learning
environment supported by visualisation, concept
mapping, and digital simulations (Milligan & Wood, 2010;
Mills, 2016; Nousiainen & Koponen, 2011; Kim, 2020;
Maison et al., 2021; Sands & Kozelkova, 2025; Gnana
Rajesh et al., 2024). At this point, Web 2.0-based digital
tools not only provide interactive learning environments
in Social Studies education but also facilitate the
concretisation of  sustainability-related concepts.
Students’ active participation in the process as content
creators establishes an important pedagogical foundation
for both conceptual learning and democratic engagement
(Costa et al., 2015). Blogs, wikis, social networks, and
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audio-visual tools enable the critical discussion of issues
such as environmental problems, sustainable urbanism,
and global citizenship (Holcomb & Beal, 2010; Perikos et
al., 2015; Bicen, 2014; Sendall et al., 2008; Almaghlouth,
2015; Jackson & Grimes, 2010).

Although numerous studies in both Turkish and
international literature have focused on the SDGs,
environmental education, and curriculum alignment
(Yalgin, 2022; Dere & (Cinikaya, 2023; Yilmaz & Yicel,
2022), applied research examining lower secondary
students’ processes of concretising the concept of
sustainable cities through Web  2.0-supported
environments remains limited. This gap constrains the
systematic production of knowledge regarding how
students’ conceptual difficulties—and the ways in which
they overcome them—are shaped across pedagogical,
conceptual, and technological dimensions. Accordingly,
this study seeks to address this gap by exploring, in a
multi-dimensional manner, how lower secondary
students learn sustainability concepts through Web 2.0-
supported digital city design processes and how they cope
with the conceptual challenges encountered during this
process. In doing so, the study contributes an applied
perspective to the predominantly policy-oriented
approaches in the literature by examining how students
construct sustainability concepts and navigate conceptual
difficulties within the context of Social Studies.

Unlike prevailing studies that emphasise policy,
curriculum, or structural alignment, this research
approaches sustainability education not merely at a
theoretical or policy level, but at the level of student-
centred practice and learning processes. In so doing, it
proposes an innovative instructional model aimed at
enhancing students’ environmental awareness while
supporting the internalisation of sustainability goals at a
conceptual level. Consequently, the study offers original
contributions to both national and international literature
in the fields of environmental awareness, SDG integration,
and digital pedagogical practices. In this regard, it aligns
directly with the objective articulated in the Ministry of
National Education’s updated Social Studies Curriculum
(Turkiye YUzyilh Maarif Modeli, 2024), which emphasises
students’ critical examination of human interaction with
the natural and built environment from local to global
scales for a sustainable life.

The originality of the study lies in its examination of
how lower secondary students make sense of
sustainability concepts through Web 2.0—supported
digital city design and how they develop a sense of
environmental responsibility throughout this process.
Thus, the study not only supports the internalisation of
sustainability goals at a conceptual level but also
contributes to the literature by advancing digital
pedagogical approaches.

The study seeks to address the following research
questions:

e In which dimensions does the theme of sustainability
emerge in lower secondary students’ Web 2.0—supported
digital city designs?

e How do students experience this design process in
terms of conceptual meaning-making and the
development of environmental awareness?

e What conceptual misconceptions do students
encounter during the sustainable city design process, and
how do these misconceptions arise?

2. Method

2.1 Research Model

This study is a qualitative inquiry that aims to examine,
in a multi-dimensional manner, how seventh-grade lower
secondary students construct sustainability concepts
through digital city designs developed using Web 2.0 tools
within the context of the Social Studies course, as well as
the conceptual challenges they encounter in this process.
The research process was structured within the
framework of a multiple case study design (Salazar et al.,
2025; Galani & Kidd, 2019). This design allows for an in-

depth analysis of each student group’s product
development process within its own contextual
conditions.

2.2 Participants

The participants of the study comprised 13 seventh-
grade students (9 female, 4 male) attending a public lower
secondary school in the Central Anatolia Region of
Tarkiye. Purposeful sampling was employed in the
selection of participants, and students who possessed a
basic familiarity with digital tools and were able to
demonstrate active participation were included. In this
respect, purposeful sampling was utilised as a strategy
based on the deliberate selection of participants
according to specific criteria in order to enable an in-depth
examination of the research phenomenon. The aim,
therefore, was not to obtain generalisable findings, but
rather to achieve a detailed understanding of the case
(Palinkas et al., 2015; Benoot et al., 2016; Gentles et al.,
2015).

The implementation process lasted five weeks; during
this period, students developed Web 2.0-based digital
city designs both individually and in small groups of two or
three, as organised by the teacher. Throughout the
process, one of the researchers provided guidance
concurrently with the teacher responsible for instruction
and conducted systematic observations.

The ethical process in the study was as follows:

e Ethics Committee Approval: Ethical approval for
this study was obtained from the Ethics Committee of
Ankara University Rectorate (Date: 11.07.2023, Number:
E-85434274-050.04.04/990792).

e Informed Consent: Written informed consent was
obtained from the parents of the students who
participated in this study.

2.3 Data Collection Tools

Three types of qualitative data were collected in the
study:
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2.3.1 Observation Form

Students’ in-group interactions, problem-solving
approaches, and behaviours related to the use of digital
tools were documented through structured observation
forms (Alexander, 2014; Dittmar & Dumke, 2012).
Observations were conducted during each session
throughout the implementation process, and both
descriptive field notes and systematic coding procedures
were employed.

2.3.2 Semi-Structured Interview Form

Following the completion of the implementation,
individual semi-structured interviews were conducted
with all students. These interviews explored, in depth,
how students conceptualised sustainability themes, their
experiences of the design process, and their self-
evaluations (Ahman et al., 2021; Svensson et al., 2023).
The interviews were audio-recorded and subsequently
transcribed verbatim for analysis.

2.3.3 Digital Sustainable City Design Analysis Form

The digital city designs developed by each student
group were subjected to content analysis using the Digital
Sustainable City Design Analysis Form. This instrument
was developed collaboratively by a Social Studies
Education specialist, a Computer Education and
Instructional Technology (CEIT) specialist, and a Social
Studies teacher. The form enabled the evaluation of
indicators—such as green spaces, energy use, social
inclusivity, and transport networks—within structured
thematic categories (Cochrane & Flitta, 2014).

2.4 Assessment Approaches
2.4.1 Evidence-Centred Design (ECD)

The digital city designs were analysed through
structured conceptual indicators grounded in the
Evidence-Centred Design (ECD) approach (Smith et al.,
2016; Chapelle et al.,, 2018). Visual and structural
components embedded in students’ artefacts were
evaluated in terms of their degree of alignment with
sustainability principles.

2.5 Data Analysis

The data collected were analysed using thematic
analysis and qualitative content analysis methods
(Mayring, 2022; Graneheim & Lundman, 2004). The
process proceeded as follows:

2.5.1 Coding

Observation notes and interview transcripts were
analysed through open coding; subsequently,
conceptually related codes were grouped to generate
overarching themes (Dumitrica & Jarmula, 2022; Gupta &
Dutt, 2024).

2.5.2 Analysis of Digital Artefacts

Students’ digital designs were evaluated through a
deductive analytical approach based on predetermined
indicators (Carvalho & Santos, 2021). Each artefact was

categorised according to the extent to which it reflected
sustainability components.

2.5.3 Reliability

The coding process was conducted independently by
two researchers; the findings were then compared, and a
consensus-based analysis was established. Inter-coder
agreement was calculated, and, in line with the threshold
of .80 and above recommended by Miles and Huberman
(1994), the data analysis process was deemed reliable
(agreement coefficient = 91%).

3. Results

Findings on Sustainability Themes Reflected in
Students’ Digital City Designs Within the scope of the
study, the digital city designs developed by students in a
Web 2.0 environment were analysed in terms of how
sustainability themes were represented. The analysis,
conducted through a deductive approach based on pre-
structured indicators, involved a systematic classification
at the levels of category-theme—subtheme—code, and
revealed that environmental and social sustainability
themes were predominantly foregrounded in students’
artefacts. In particular, themes such as green space
design, the use of renewable energy, and social inclusivity
were expressed at symbolic, visual, and conceptual levels
within the products. By contrast, themes including
accessibility, waste management, and smart technologies
were represented to a more limited extent (see Table 1).

Table 1. Sustainability Themes Reflected in Digital City
Designs

Sample Student
Statements
“I designed park

Theme Category Codes

Nature-based
Green spaces

planning and forest areas.”
“l installed solar
Environmental Energy Renewable panels on the
L management energy roofs of the
Sustainability "
houses.
. “I placed recyclin
Waste Recycling P L ycling
management systems bins in the
s Y neighbourhood.”
“l added ramps to
the roads so that
S Physical eople with
Accessibility y p p .
access disabilities can
Social move around
Sustainability easily.”
“I created a
Social Barrier-free playground for
inclusivity public spaces children with
disabilities.”
Cycle lanes .
Transport a\r/'nd ublic “I created bicycle
infrastructure P lanes in my city.”
transport
Economic “l added
Sustainabilit streetlights that
y Use of Smart €
technology systems turn on
automatically in
the evening.”

The findings of this study, as presented in Table 1,
indicate that students reflected sustainability themes in
their digital city designs across multiple dimensions. The
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prominence of themes such as “green spaces” and
“renewable energy” suggests that sensitivity to
environmental sustainability has been translated into
urban design practices. Meanwhile, the inclusion of
themes such as “accessibility” and “smart technologies”
indicates that students also considered the systemic and
technological elements shaping urban life.

However, the ways in which such abstract or holistic
themes were addressed suggest that students may
require additional pedagogical support to further develop
their capacities for conceptual abstraction and systems
thinking. Furthermore, the presence of the theme of
“social inclusivity” indicates that students made efforts to
integrate principles of social sustainability into their urban
designs.

In ilayda’s digital design, environmental sustainability
components were effectively represented through the
inclusion of solar energy panels, recycling bins, and green
spaces. However, the absence of public transport systems
and public service areas suggests that the student
approached the concept of sustainability primarily from
an individualised perspective and within a limited
conceptual frame (ilayda — Individual Work — 3).

In the collaborative design developed by Masal and
Mina, the inclusion of solar energy use, green spaces, and
social structures such as a place of worship indicates that
the social dimensions of sustainability were partially
internalised. Nevertheless, the lack of public transport
systems suggests insufficient awareness of the
environmental implications of transportation at the urban
scale (Masal & Mina — Group Work — 4).

The design by Mert and Alper seeks to integrate
dimensions of transport, education, and environmental
sustainability through elements such as a high-speed
train, a school, and green spaces. However, the omission
of sustainable energy sources indicates that the energy
dimension was not sufficiently considered at a conceptual
level (Mert & Alper — Group Work — 2).

In Riya’s work, elements such as public transport, a
school, recycling bins, and a park are included, reflecting
a balance between social and environmental sustainability
components. Nonetheless, the absence of energy sources
in the design suggests that the technical and
environmental dimensions of sustainability were only
partially understood (Rlya — Individual Work — 5).

In the joint work of Sude and Mira, environmentally
oriented components such as parks, afforestation, and
waste bins are prominent. However, the absence of urban
transport systems reveals a limited understanding of the
spatial coherence of sustainable cities (Sude & Mira —
Group Work - 7).

In Melih’s design, innovative energy solutions are
foregrounded through the use of capsule houses and solar
panels, indicating a creative perspective on energy
efficiency. However, the absence of public service areas
and recycling systems suggests that social sustainability
components were not sufficiently addressed (Melih —
Individual Work — 3).

Oguzhan, in his digital design, focused on the industrial
dimension of sustainability by constructing production
centres such as a factory powered by sustainable energy
and a recycling facility. However, his inability to present a
holistic urban layout indicates that the concept was
approached in a fragmented and functional manner
(Oguzhan — Individual Work — 8).

In Ayga’s work, environmental components such as
solar-powered housing and afforestation are notable;
however, other key sustainability elements—such as
public transport, public spaces, and recycling—were not
incorporated into the design. This suggests a fragmented
conceptual understanding and a limited interpretation of
the task guidelines (Ayca — Individual Work — 6).

In Selen’s design, diversity is achieved through the
inclusion of recycling bins, afforestation, and an aircraft as
a mode of transport. However, the absence of public
service areas indicates that the user-oriented social
dimensions of the design were not sufficiently addressed
(Selen — Individual Work —9).

Sample student artefacts provide important insights
into students’ processes of visualisation,
conceptualisation, and meaning-making; at the same
time, they offer illustrative evidence regarding the extent
to which sustainability themes are addressed from a
holistic and multi-dimensional perspective (see Table 2).

Table 2. Sample Digital City Designs

Digital .
Expl |
Designs xplain Sample
In this design, a green
Sample belt and solar energy
Product 1—  are emphasised, while m
“Eco- the notion of “living in - we
friendly City harmony with nature” % &
Project” is articulated explicitly
in textual form.
Social inclusivity is =
h h HERKES iCiN sEmin )
Sample supported throug c",SEng )
visual elements,

Product 2 — , !
v whereas !
Equitable . : Ty
Living Space” environmental Y / -

sustainability remains 2 @
limited.

Recycling and energy

Sample efficiency features f”‘
Product 3 — are prominent; it is @
“Zero-Waste stated that each Y ‘

Eco-City” building generates its &
own energy.
The theme of

Sample transport is %
Product 4 — foregrounded, with

“Green the reduction of the

Transport carbon footprint
City” emphasised both
visually and textually.
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3.1 Findings on Students’ Conceptual Meaning-Making
and Development of Environmental Awareness in the
Digital Design Process

The findings obtained within the scope of the second
research question indicate that students were able to
make sense of the digital sustainable city design process
at a conceptual level and also developed their
environmental awareness. Students took an active role in
interpreting the components of sustainable cities,
constructing relevant concepts, and relating these to the
environment in which they live. The questions they posed
during the workshop process, the designs they developed
collaboratively, and the ways in which they justified their
design decisions reveal that students were engaged not
only technically but also cognitively and affectively in the
process (see Table 3).

Table 3. Conceptual Meaning-Making and Environmental
Awareness in the Digital Design Process

Example Student

environment. The questions they posed, the choices they
made, and the explanations they provided regarding their
designs suggest that they actively engaged in processes of
critical thinking and meaning-making. These findings
reveal that the digital design process offers a meaningful
learning experience for students in terms of both
developing environmental awareness and fostering
conceptual learning.

The interviews also aimed to reveal students’ levels of
awareness regarding sustainability concepts, their
approaches to the design process, the difficulties they
encountered, and how they made sense of this process.
The findings indicate that students not only produced a
digital product but also developed multidimensional skills
such as environmental responsibility, social sensitivity,
creative thinking, and digital literacy (see Table 4).

Table 4. Findings Obtained from Interviews with Students
Example Student

Them
eme Category Codes Statements
“At first, | had
difficulty rotating
. . Orientation the building; when |
Coping with R
. problems in 3D turned the camera
technical space, camera the wrong wa
difficulties pace, g way,
misalignment everything
Digital appeared upside
Competence down.”

“At first it was

Theme Categor Codes
Bory Statements
. “Recycling is not
Establishing . ) yeling .
: . Recycling, energy just about reusing
relationships R .
cycles, social waste; it means
between . .
w benefit recovering energy
o concepts ”
£ and resources.
S “For a city to be
é° Defining Economic, social, sustainable, it must
g components of environmental invest in both the
§ sustainability balance environment and
= people.”
g_ “We added solar
3 - L ) anels and smart
2 Linking Digital solutions, p
o waste systems to
o technology green .
. . our city; thus, we
with technologies,
- ; created an
sustainability smart city A
environmentally
friendly city.”
“I now se
. Water . parate
Environmental . plastic bottles at
. conservation,
consciousness . home because |
R [ waste reduction, R .
in daily life recveling habits realized their value
g ycling during the design.”
§ “Our design
g includes a recycling
< Developin . . center where
= ‘p e Sharing, solidarity,
3 social . ) people work
< . social benefit
g responsibility together, and
< everyone
= contributes.”
S “Those who come
Building a Intergenerational after us should also
future responsibility, be considered so
perspective sustainable future that children can

live in a clean city.”

The findings indicate that students experienced the
design process not merely as a technical application, but
also as an opportunity to make sense of sustainability
concepts, establish relationships among these concepts,
and question their environmental responsibilities.

Approaches toward renewable energy sources suggest
that students developed awareness regarding energy,
while themes such as green spaces and recycling reflect
their efforts to internalize the interaction between nature
and humans. At the conceptual level, it is observed that
students tended to mentally construct the components of
sustainable cities and concretize them in a digital

Process of difficult, but it
Development becoming R
- . became easier as |
through familiar with the .
) practiced; now | can
learning Web 2.0 X
. discover new tools
interface ”
on my own.
“The garbage in the
Creative and Problem- . park was not being
L . Generating new
Critical solving solutions collected, so |
Thinking approach added a smart trash
bin.”
“There was no park
in our
Social Thinking at the neighbourhood, so |
neighbourhood added one to the
awareness :
level design so that
children could
play.”
“l added lights that
Smart systems turn on
Participatory Use of ¥ ! automatically when
- sensor-based
Digital technology lightin the sun sets, so
Citizenship ghting energy is not
wasted.”
Sensitivity to “I placed solar
Environmental natural panels on the roofs
responsibility resources, use of of houses to save
solar panels electricity.”
“l added a filter
Awareness of . .
social Design for public system so that the
L benefit factory would not
contribution X ”
emit smoke.
Drawing “There was no
. inspiration Acting on sports area in our
Relating to P ) . 8 p
Local Realit from one’s neighbourhood neighbourhood, so |
¥ own deficiencies added a sports field
environment to the design.”
“l'included recycling
Green spaces, bins and green
Conceptual Principles of recycling, roofs in the design
Understanding sustainability renewable because | thought it
energy would be good for

nature.”

The findings presented in Table 4 reveal that the
experiences students gained during the digital city design
process are multidimensional. The themes developed
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based on participants’ statements indicate that students
developed not only technical skills but also higher-order
cognitive and affective competencies such as
environmental awareness, awareness of social
contribution, creative thinking, and sensitivity to local
realities. The sub-theme with the highest frequency,
“Principles of Sustainability,” demonstrates that students
were able to concretize concepts such as green spaces,
recycling, and renewable energy in their digital products
through representational symbols. This is followed by the
themes of “Environmental Responsibility” and
“Development through Learning,” which indicate that
students’ awareness of sustainability increased and that
they showed experiential improvement in using digital
tools. In addition, the sub-themes of “Social Awareness”
and “Drawing Inspiration from One’s Own Environment”
reveal that students constructed their designs based on
their lived environments and attempted to produce social
benefit by addressing local needs. Themes such as “Coping
with  Technical Difficulties” and “Problem-Solving
Approaches” show that students were able to generate
creative solutions to the challenges they encountered
during the digital production process and that their digital
competencies developed in this process. In this context,
the table demonstrates that students experienced the
sustainable city design process not merely as a technical
task but also as a value-based, social, and cognitive
learning process. Furthermore, it was determined that
students experienced a multidimensional learning process
during this stage (see Figure 1).

Digital design
process

Digital
competence and
technology use

Technical Awareness of l
Trial and error social

challenges contribution

Participatory
digital citizenship

Individual
autonomy

Environmental
and social
awareness

Responsibility
Problem solving J~

Developed values]
and skills

Protection of
natural resources|

Recognition of

social needs Aesthetics

Figure 1. Main Phenomena Related to Students’
Learning Experiences

The digital design process implemented within the
scope of the study enabled students to develop
multidimensional learning experiences. As illustrated in
Figure 1, the learning process based on students’ digital
city designs supported the development of values and
skills in key domains such as digital competence and
technology use, participatory digital citizenship, and
environmental and social awareness. While using
technological tools, students encountered various
technical challenges; these challenges were overcome
through trial and error as a natural part of the process.
This contributed to an increase in their level of digital

competence and transformed learning into an active
process of exploration. On the other hand, it was observed
that students developed a sense of participatory and
digital citizenship; they acted with a desire to contribute
to society and reflected their individual originality in their
designs. The digital design process supported not only
technical skills but also value-based learning. Students
expressed that they developed awareness of
environmental and social responsibility by becoming
sensitive to the protection of natural resources and social
needs. In this context, alongside problem-solving skills,
aesthetic sensitivity also improved. Throughout the
process, students took responsibility for completing their
tasks, worked collaboratively during the design process,
and made sense of abstract themes such as sustainability
through concrete products. All these findings indicate that
digital design-based learning environments support not
only cognitive but also affective and social development.
The values and skills developed by students provide
significant gains in both academic and real-life contexts.

3.2 Findings on Students’ Misconceptions Encountered in
the Digital Design Process and the Ways These
Misconceptions Emerge

Although students reflected many creative ideas in
their designs during the digital sustainable city design
process, certain conceptual errors were also observed.
These misconceptions are related both to incomplete or
incorrect understandings of the components of
sustainability and to the technical limitations of the design
tools. In particular, it was found that students experienced
difficulties in perceiving sustainable city components
holistically; in some designs, they focused only on specific
components (e.g., energy production, green spaces),
while in others, elements that did not correspond to real-
world conditions were emphasized (see Table 5).
Table 5. Students’

Misconceptions in Sustainability

Designs
Example Student
Statements
Them r
eme Category Codes Related to
Misconceptions
o “I'hadn’t
Limited conceptual ? "
R considered
Incomplete representation,

elements such as

public spaces and
transportation.”
“Every place of

overlooking certain
components

conceptualization

L worship is
Adding incorrect . P
— sustainable
Overgeneralization components, faulty .
L because it is
«n generalization .
5 important for
b= people.”
[}
= . . “I focused only on
5 . One-dimensional
8 Narrowing the scope focus energy
2 ;
s conservation.”
“l added wind

Inability to establish
relationships
between
components

turbines but did
not specify where
the electricity
would be used.”

Failure to construct
system integrity

Ignoring physical
feasibility, lack of
contextual
grounding

“I designed flying
cars and capsule
houses.”

Representations
detached from
reality
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Table 5 indicates that students tend to address
sustainability in their city designs within a fragmented and
one-dimensional framework. The findings reveal that
some students reduce sustainability to specific
components, while others experience difficulties in
establishing relationships between components. The
inability to construct system integrity, overgeneralization,
and representations detached from context suggest that
the concept has not been fully internalized in terms of
both scope and applicability. These patterns indicate a
need for pedagogical approaches that support conceptual
coherence, relational thinking, and contextual
interpretation in sustainability education.

A mandatory set of components (e.g., transportation—
energy—public space—accessibility) can be defined for each
design; students may be required to justify the
relationships between components (e.g., energy—
transport emissions, public space—inclusivity).

Clear guidelines aimed at reducing misconceptions

(e.g., outcome-aligned success criteria, checklists,
visualization  tasks, example—counterexample lists,
feedback cycles) can be provided.

Mini field tasks with local stakeholders (e.g.,
neighbourhood observation with local

authorities/municipalities, accessibility audits) can be
designed to help students recognize themes such as social
inclusion and social responsibility, and feedback
mechanisms can be established.

4. Discussion

4.1 Sustainability Themes Emerging in Digital City
Designs

The results of the study suggest that Web 2.0-based
learning environments enhance cognitive accessibility
through the visualization of concrete concepts; however,
they also indicate that additional instructional support is
needed in areas requiring the simultaneous integration of
multiple system components (Altomonte et al., 2016;
Arslan & Karakus, 2024). The findings are consistent with
the literature emphasizing that students tend to grasp
environmental sustainability more easily than other
dimensions (Fabricatore & Lépez, 2012; Palmberg, 2017).

4.2 Students’ Experiences of Conceptual
Making and Environmental Awareness

Students’ experience of the design process as an
opportunity for value and attitude development aligns
with studies showing that digital design-based learning
environments  support environmental awareness
(Altomonte et al.,, 2016; Arslan & Karakus, 2024).
However, it is also observed that teachers experience
difficulties in integrating their beliefs into classroom
practice and that structured guidance is needed to ensure
alignment between digital tools and pedagogy (Bulut &
Cakmak, 2018).

Recent studies conducted at the K-12 level indicate
that Web 2.0 tools have significant effects on students’
higher-order thinking and self-regulation skills (Uyar &

Meaning-

Karamustafaoglu, 2025; Liu, Wang, & Tai, 2016). However,
the literature also highlights that teachers’ digital self-
efficacy levels and institutional support are critical
determinants for the effective use of these tools (Pan &
Franklin, 2011). The findings of the present study are
consistent with this body of research, which points to the
pedagogical potential of Web 2.0-based design
environments.

4.3 Misconceptions Observed in the Design Process and
Their Emergence

The identified pattern of misconceptions is consistent
with findings in the literature indicating that cognitive and
contextual factors contribute to the development of
misconceptions (Callaway & St. Clair, 2008; Daskolia et al.,
2015) and supports the tendency of students to
conceptualize sustainability in a fragmented manner
(Lourdel et al., 2005; Lavey, 2024; Borg et al., 2014). In
addition, students’ tendency to interpret concepts
primarily through the environmental dimension parallels
evaluations examining the relationship between the Social
Studies Curriculum and the SDGs. Yalgin (2022) noted that
although there is a high level of alignment between
curriculum outcomes/values and the SDGs,
implementation dimensions remain insufficient, while
Kaya and Tomal (2011) emphasized the need to
strengthen aspects of social participation. At the local
level, the findings of Haberal and Isik (2024) and Bolayir
and Eroglu (2024) are consistent with the conceptual gaps
observed among students.

5. Conclusions and Recommendations

The findings indicate that middle school students
represent sustainability most visibly in the environmental
dimension in their digital designs, while more abstract
dimensions such as social inclusion, accessibility, and
smart technologies remain limited. Students experienced
the design process through conceptual meaning-making
and the development of environmental responsibility.

The most common misconceptions were identified as
one-dimensional focus, incomplete conceptualization,
and the inability to establish system integrity. Overall,
Web 2.0-supported design processes provide meaningful
experiences for students in terms of both conceptual
learning and environmental/social awareness. However,
there is a need to strengthen systems thinking, make
multidimensional relationships more visible, and increase
opportunities for participatory practice (Altomonte et al.,
2016; Arslan & Karakus, 2024; Fabricatore & Lépez, 2012;
Palmberg, 2017; Lourdel et al., 2005; Lavey, 2024; Borg et
al., 2014; Callaway & St. Clair, 2008; Daskolia et al., 2015;
Yal¢in, 2022; Kaya & Tomal, 2011; Bulut & Cakmak, 2018;
Haberal & Isik, 2024; Bolayir & Eroglu, 2024).

Based on the findings of the study, the following
recommendations are proposed:

Activities can be designed to address sustainability in
a balanced way across environmental, social, and
economic dimensions; abstract aspects can be
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concretized through scenario-based activities, role-
playing, and decision-making simulations.

Concept maps and system diagrams can be required as
intermediate products in Web 2.0 environments;
evidence-reasoning—conclusion templates can be used to
support students’ understanding of contextual structures.

A mandatory set of components can be defined for
each design, and students can be asked to justify the

relationships between these components.

Clear guidelines aimed at reducing misconceptions
(e.g., success criteria, checklists, feedback cycles) can be
provided.

Mini field tasks with local stakeholders can be
designed to enhance students’ awareness of social
inclusion, and feedback mechanisms can be established
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Tiirkce Metin

1. Giris
Birlesmis Milletler'in 2030 Gundemi kapsaminda
belirlenen Sirdirilebilir  Kalkinma Amaglart  (SKA,;

Sustainable Development Goals — SDGs), ¢evresel, sosyal,
ekonomik ve kultirel boyutlariyla egitim sistemlerinde
buttncdl bir yaklagimi gerekli kilmaktadir. Bu hedefler
ozellikle SKA 11 — Sardardlebilir Sehirler ve Topluluklar
kapsaminda kentlesme, kapsayicilik ve yasanabilirlik gibi
konularin egitim siireclerine entegre edilmesini 6n plana
¢ikarmaktadir (Maruna, 2019; Gericke, 2022; Zenasni ve
dig., 2024). SKA’ya uyum performansini karsilastiran
raporlar ise Ulkeler arasinda belirgin farkliliklara isaret
ederek surdirilebilirlik egitimine yonelik politika ve
uygulamalarin giclendirilmesi geregini ortaya
koymaktadir (Yilmaz ve Yicel, 2022).

Uluslararasi alanda siirdirilebilirlik egitimine iliskin
cesitli uygulama modelleri gelistirilmis; Birlesik Arap
Emirlikleri ve Finlandiya’da ulusal politikalar 6gretim
programlariyla uyumlastiniimis, ¢ok paydasl projelerle
desteklenmistir (Baroudi ve Abi Haidar, 2025; Tura ve
Hakamaki, 2025). ESDUC modeli, okul yonetimi ve 6gretim
sureglerini sardardlebilirlik ilkeleriyle butlinlestirmeyi
hedeflerken (Zenasni ve dig., 2024), Finlandiya’daki Junior
University modeli 6grencileri toplumsal sorunlara ¢6ziim
Uretmeye yonlendirmektedir (Tura ve Hakamaki, 2025).
Dijital araglari merkeze alan Dublin 6rneginde 6grenciler,
Minecraft Education ile stirdirilebilir sehirler tasarlayarak
problem ¢6zme ve dijital vatandaslik becerilerini
gelistirmislerdir (Blanco ve dig., 2025). Avrupa’da
yuksekogretim programlarindan teknik ders iceriklerine
uzanan cesitli baglamlarda stirdirilebilir sehir temasinin
ogretime dabhil edildigi gortilmektedir (Maruna, 2019; Del
Cerro Veldzquez ve Rivas, 2020). Tirkiye'de ise
surdirilebilirlik politikalar enerji, kentlesme ve kamu
yonetimi temelinde ele alinmig; XI. Kalkinma Plani
cercevesinde disik karbonlu ekonomi ve enerji glivenligi
gibi oncelikler vurgulanmistir (Bolayir ve Eroglu, 2024).
Yerel yonetimlerin  SKA kapsamindaki projelerde
Ustlendigi rol de belediyelerin uygulama diizeyinde 6nemli
aktorler oldugunu gostermektedir (Haberal ve Isik, 2024).

Egitim politikalarina odaklanan arastirmalar, Turkiye
baglaminda Sosyal Bilgiler Dersi Ogretim Programi’nin
(SBDOP) siirdiiriilebilirlik ve SKA ile biiyiik 8l¢iide uyumlu
oldugunu ortaya koymaktadir (Yalgin, 2022; Kaya ve
Tomal, 2011; Bulut ve Cakmak, 2018). Ancak bu uyumun
cogunlukla bilgi diizeyinde kaldigi; 6grencilerin katilim,
cevresel sorumluluk ve davranis gelistirme boyutlarinin
programlarda sinirli bicimde temsil edildigi goriilmektedir.
Ortaokul ve lise diizeyinde yapilan analizler, SKA'nin
O0gretim programlarina biyik 6l¢tide bilissel bir cercevede
yerlestigini; buna karsin davranissal, katilimci ve
uygulamaya donik pedagojik yaklasimlarin zayif kaldigini
gostermektedir (Arslan ve Curle, 2024; Barak ve Avci,

2022; Kogulu ve Topgu, 2024; Dere ve Cinikaya, 2023). Bu
durum surdirulebilirlik ilkelerinin 6grenciler tarafindan
icsellestirilmesi i¢in yeni uygulama modellerine ihtiyag
oldugunu gostermektedir.

Surdirulebilir - sehir  kavrami,  6grencilerin  aktif
yurttaslik, toplumsal sorumluluk ve yasam kalitesi gibi
Sosyal Bilgiler dersiyle iliskili temalari anlamlandirmasina
katki sunmakla birlikte soyut ve c¢ok katmanli yapisi
nedeniyle kavram yanilgilarina agiktir. “Kaliteli yasam”,
“cevresel adalet” ve “yesil altyapi” gibi kavramlarin
zihinsel olarak insasi 6grenciler igin glgclesebilmekte; bu
durum sdrdurulebilir sehirleri anlama ve tasarlama
sureglerini sinirlandirmaktadir (Likitswat, 2019; Hu ve dig.,
2025; Kabisch ve dig., 2022; Pena ve dig., 2020; Lux ve dig.,

2021). Bu nedenle 3B modelleme uygulamalari,
gorsellestirme  teknikleri ve dijital similasyonlar,
Ogrencilerin  karmasik kavramlari  sistemik bigimde

iliskilendirmesine  ve  kavramsal  anlamlandirmayi
guglendirmesine yardimci olmaktadir (Kim ve dig., 2025;
Kaganovskiy ve Lowman, 2013; Gliven ve dig., 2025; Kaya
ve Tomal, 2011; Yalgin, 2022).

Surdurulebilirlikle iliskili temel kavramlardan biri olan
cevresel farkindalik ise bireylerin c¢evreye yonelik
duyarlilik  gelistirmesi, insan faaliyetlerinin doga
Uzerindeki etkilerini kavramasi ve sirdurilebilir yasam
bigimlerini benimsemesi agisindan 6nem tasimaktadir
(Ganie ve dig., 2023; Yilmaz ve Korkut, 2010). Cevresel
farkindahg yilksek bireylerin cevre dostu davranislara
daha yatkin oldugu bilinmektedir (Pramita ve dig., 2023).
Bu noktada egitim kurumlari ve dijital teknolojiler;
ogrencilerin gevresel sorunlar tartisabilecekleri, ¢6zim
yollari  gelistirebilecekleri ve  sorumluluk  bilinci
kazanabilecekleri etkilesimli 6§renme ortamlari sunarak
o6nemli bir rol Ustlenmektedir (Altassan, 2023). Ancak
literatirde "deger-eylem acigl" olarak tanimlanan bilgi—
davranis kopuklugu, farkindaligin tek basina vyeterli
olmadigini; pedagojik yaklasimlarin hem bilissel hem de
etkilesim temelli stratejileri bir araya getirmesi gerektigini
gostermektedir (Dieterle ve dig., 2023).

Bu baglamda kavramsal anlamlandirma siireci,
surdirulebilir sehirler gibi ¢ok katmanh kavramlarin
dgretiminde  kritik 6neme  sahiptir.  Ogrencilerin
“strdardlebilirlik”, “cevresel adalet” ve “katilimci

sehircilik” gibi kavramlari toplumsal, ekonomik ve ekolojik
boyutlariyla iliskilendirebilmesi; gorsellestirme, kavram
haritalari ve dijital simiilasyonlarla desteklenen bir
6grenme ortamini gerektirmektedir (Milligan ve Wood,
2010; Mills, 2016; Nousiainen ve Koponen, 2011; Kim,
2020; Maison ve dig., 2021; Sands ve Kozelkova, 2025;
Gnana Rajesh ve dig., 2024).

Bu noktada Web 2.0 tabanl dijital araglar, Sosyal
Bilgiler 6gretiminde hem etkilesimli 6grenme ortamlari
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sunmakta hem de surdirdlebilirlik  kavramlarinin
somutlastiriimasini kolaylastirmaktadir.  Ogrencilerin
icerik Ureticisi olarak slirece aktif bicimde katilmasi,
kavramsal 6grenme ve demokratik katilim agisindan
6nemli bir pedagojik zemin olusturmaktadir (Costa ve dig.,
2015). Bloglar, wikiler, sosyal aglar ve gorsel-isitsel araglar;
cevre sorunlari, surdarulebilir sehircilik ve kiresel
vatandaslik gibi konularin elestirel bigimde tartisiimasini
muimkiin kilmaktadir (Holcomb ve Beal, 2010; Perikos ve
dig., 2015; Bicen, 2014; Sendall ve dig., 2008;
Almaghlouth, 2015; Jackson ve Grimes, 2010).

Tirkiye ve uluslararasi literatiirde SKA, gevre egitimi ve
program uyumu Uzerine ¢ok sayida arastirma bulunmakla
birlikte (Yalgin, 2022; Dere ve Cinikaya, 2023; Yilmaz ve
Yicel, 2022), ortaokul 6grencilerinin stirdarilebilir sehir
kavramini Web 2.0 destekli somutlastirma sireglerini
inceleyen uygulamali ¢alismalar sinirlidir. Bu eksiklik,
ogrencilerin kavramsal gigliklerinin ve bu glglikleri asma
bicimlerinin pedagojik, kavramsal ve teknolojik acgidan
nasil sekillendigine dair sistematik bilgi Uretimini
zorlagtirmaktadir. Arastirma bu boslugu doldurmaysi;
ortaokul 6grencilerinin Web 2.0 destekli dijital sehir
tasarimlari yoluyla siirdirilebilirlik kavramlarini nasil
ogrendiklerini ve bu slrecte karsilastiklari kavramsal
glcliiklerle basa ¢ikma bicimlerini ¢ok boyutlu olarak
ortaya koymayl amaglamaktadir. Arastirma, Sosyal Bilgiler
dersi baglaminda Web 2.0 destekli dijital sehir tasarimlari
aracihigiyla 6grencilerin sirdurulebilirlik kavramlarini nasil
yapilandirdiklarini ve bu siregte karsilastiklar kavramsal
zorluklari pedagojik, kavramsal ve teknolojik boyutlariyla
ortaya koyarak, literatiirdeki politika odakli yaklagimlara
uygulamali bir perspektif kazandirmaktadir.

Bu calisma, mevcut literatiirde 6ne c¢ikan politika,
program ya da yapisal uyum analizlerinden farkli olarak,
surdirilebilirlik egitimini yalnizca kuramsal veya politika
dizeyinde degil, 6grenci merkezli uygulama ve 6grenme
suregleri dizeyinde ele almaktadir. Boylece ¢alisma,
ogrencilerin cevresel duyarlliklarini artiracak yenilikgi bir
Ogretim  modeli sunmakta; kavramsal dizeyde
surdirlebilirlik hedeflerinin icsellestirilmesini
destekleyerek, cevresel farkindalik, SKA entegrasyonu ve
dijital pedagojik uygulamalar alaninda hem ulusal hem de
uluslararasi literatlire 6zglin katkilar saglamaktadir. Bu
yoniyle ¢alisma, Milll Egitim Bakanhgi’'nin glincellenen
Sosyal Bilgiler Dersi Ogretim Programi’nda (Tiirkiye Yiizyih
Maarif Modeli, 2024) yer alan “Siirdirilebilir bir yasam
icin yerelden kiiresele insanin dogal ve beseri cevre
etkilesimini sorgulamalari” hedefiyle birebir uyumludur.

Arastirmanin 6zgiin yoni, ortaokul 6grencilerinin Web
2.0 destekli dijital sehir tasarimlari araciligiyla
surdurdlebilirlik kavramlarini nasil anlamlandirdiklarini ve
bu slrecte cevresel sorumluluk gelistirme bicimlerini
ortaya koymasidir. Bdylece c¢alisma, hem kavramsal
dizeyde sirdirilebilirlik hedeflerinin igsellestirilmesini
desteklemekte hem de dijital pedagojik yaklasimlar
yoluyla alanyazina yeni bir katki sunmaktadir.

Arastirma su sorulara yanit aramaktadir:

1. Ortaokul 6grencilerinin Web 2.0 destekli dijital

sehir tasarimlarinda sdrdurulebilirlik temasi hangi
boyutlarda ortaya ¢ikmaktadir?
2. Ogrenciler bu tasarim sirecini kavramsal

anlamlandirma ve gevresel farkindalik gelistirme agisindan
nasil deneyimlemektedir?

3. Sdrdurilebilir sehir tasarimi siirecinde 6grencilerin
karsilastigi kavram yanilgilari nelerdir ve bu yanilgilar nasil
ortaya ¢ikmaktadir?

2. Yontem

2.1 Arastirma Modeli

Bu c¢alisma, ortaokul 7. sinif 6grencilerinin Sosyal
Bilgiler dersi kapsaminda Web 2.0 araglariyla gelistirdikleri
dijital sehir tasarimlari aracihgiyla sirdurilebilirlik
kavramlarini nasil yapilandirdiklarini ve bu slrecte
karsilastiklari kavramsal zorluklari ¢ok boyutlu olarak
incelemeyi amaclayan nitel bir arastirmadir. Arastirma
surreci, goklu durum galismasi (multiple case study) deseni
cergevesinde kurgulanmistir (Salazar ve dig., 2025; Galani
ve Kidd, 2019). Bu desen, her bir 6grenci grubunun driin
gelistirme sirecini kendi baglamsal kosullari iginde
derinlemesine analiz etmeye olanak tanimaktadir.

2.2 Katilimcilar

Arastirmanin katiimcilarini, Tirkiye’nin i¢ Anadolu
Bolgesi'nde bir kamu ortaokulunda 6grenim goéren 13
yedinci sinif 6grencisi (9 kiz, 4 erkek) olusturmaktadir.
Katilimci segiminde amach ornekleme tercih edilmis,
dijital araclara temel diizeyde asinaligi olan ve aktif katilim
gosterebilecek 6grenciler secilmistir. Katimci se¢ciminde
amagli 6rnekleme (purposeful sampling) kullaniimistir. Bu
yontem, arastirma konusunun derinlemesine incelenmesi
amaciyla katilimcilarin  belirli  6lgutlere gore bilingli
bicimde segilmesine dayanir. Amag, genellenebilir
sonuglar elde etmekten ziyade olgunun ayrintili bigimde
anlasiimasini saglamaktir (Palinkas vd., 2015; Benoot vd.,
2016; Gentles vd., 2015). Uygulama siireci bes hafta
sirmus; 6grenciler 6gretmenin belirledigi 2’ser 3’er kisilik
takimlar halinde ve bireysel olarak Web 2.0 tabanl dijital
sehir  tasarimlari  gelistirmistir.  Slre¢  boyunca
arastirmacilardan biri 6gretim faaliyetlerini yUriten
O0gretmen ile es zamanli olarak slrece rehberlik etmis ve
gozlem yapmistir.

Calismada etik sireg su sekildedir:

e Etik Kurul Onayi: Bu ¢alisma igin Ankara
Universitesi Rektérligii Etik Kurul Baskanlhig’ndan etik
kurul onayr alinmistir (Tarih: 11.07.2023, Sayi: E-
85434274-050.04.04/990792).

e Bilgilendirilmis Onam: Bu c¢alismaya katilan
ogrencilerin velilerinden vyazih bilgilendirilmis onam
alinmigtir.

2.3 Veri Toplama Araglari
Arastirmada (g tir nitel veri toplanmistir:
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2.3.1 Gézlem Formu

Ogrencilerin grup ici etkilesimleri, problem ¢ézme
yaklasimlari ve dijital arag¢ kullanimina iliskin davranislari
yapilandinimis  gbézlem formlari ile belgelenmistir
(Alexander, 2014; Dittmar ve Dumke, 2012). Gézlemler,
uygulama siireci boyunca her oturumda gergeklestirilmis
ve betimsel notlar ile sistematik kodlama yapilmistir.

2.3.2 Yari Yapilandirilmis Gériisme Formu

Uygulama tamamlandiktan sonra tim Ogrencilerle
bireysel yari yapilandiriimis gorismeler
gergeklestirilmistir. Gorisgmelerde Ogrencilerin
surdirilebilirlik temalarini nasil kavradiklari, tasarim
surecine iligkin deneyimleri ve 6z degerlendirmeleri
derinlemesine incelenmistir (Ahman ve dig., 2021;
Svensson ve dig., 2023). Gorlasmeler sesli olarak
kaydedilmis ve birebir dokimi yapilarak analiz edilmistir.

2.3.3 Dijital Suirdiiriilebilir Sehir Tasarimi inceleme Formu

Her bir 6grenci grubunun gelistirdigi dijital sehir
tasarimlari, Dijital Strdiriilebilir Sehir Tasarimi inceleme
Formu kullanilarak igerik analizine tabi tutulmustur. Bu
form; bir Sosyal Bilgiler Egitimi uzmani, bir Bilgisayar ve
Ogretim Teknolojileri (BOTE) uzmani ve bir Sosyal Bilgiler
O0gretmeni tarafindan gelistirilmistir. Form, yesil alanlar,
enerji kullanimi, toplumsal kapsayicilik ve ulasim agi gibi
gostergeleri yapilandiriimis temalar halinde
degerlendirmeye olanak tanimistir (Cochrane ve Flitta,
2014).

2.4 Degerlendirme Yaklagimlari
2.4.1 Kanita Dayali Degerlendirme (ECD)

Dijital sehir tasarimlari, Evidence-Centered Design
(ECD) yaklasimina dayali olarak yapilandiriimis kavramsal
gostergeler araciligiyla analiz edilmistir (Smith ve dig.,
2016; Chapelle ve dig., 2018). Ogrenci Griinlerinde yer alan
gorsel ve yapisal bilesenler, surdirulebilirlik ilkeleriyle
Ortisme dilzeyine gore degerlendiriimeye tabi
tutulmustur.

2.5 Veri Analizi

Toplanan veriler, tematik analiz ve nitel igerik analizi
yontemleriyle analiz edilmistir (Mayring, 2022; Graneheim
ve Lundman, 2004). Siire¢ asagidaki sekilde islemistir:

2.5.1 Kodlama

Gozlem notlari ve goriisme dokiimleri agik kodlama ile
analiz edilmis, ardindan anlam bakimindan iliskili kodlar
gruplandirilarak temalar olusturulmustur (Dumitrica ve
Jarmula, 2022; Gupta ve Dutt, 2024).

2.5.2 Dijital Urtinlerin Analizi

Ogrencilerin dijital tasarimlari, dénceden belirlenen
gostergeler dogrultusunda dediktif analiz yaklasimiyla
degerlendirilmistir (Carvalho ve Santos, 2021). Her bir
Urlin, surdurilebilirlik bilesenlerini yansittigl diizeye gore
kategorize edilmistir.

2.5.3 Givenirlik

Kodlama siireci, iki arastirmaci tarafindan bagimsiz
olarak gergeklestirilmis, ardindan bulgular karsilastirilarak
uzlasiya dayali analiz yapilmistir. Kodlayicilar arasindaki
uyum katsayisina (uk) bakilmistir, Miles ve Huberman
(1994) tarafindan onerilen .80 ve Uzeri uyum katsayisi
esiginden hareketle veri analiz siirecinin tutarl oldugu
(uk=%91) tespit edilmistir.

2.6 Arastirmanin Bilimsel Gegerligi, Glvenirligi,
Tutarlilig1 ve Etik ilkeler

Arastirmanin bilimsel gecerligini saglamak amaciyla
veri kaynaklari ve olgitler arasinda i¢ tutarhlik (internal
validity) gozetilmis; veri toplama araglari, arastirma
sorulariyla dogrudan iliskilendirilmistir. Bulgular, temalar
ve arastirma sorulari arasinda anlamsal eslesme (pattern
matching) saglanmis; ulasilan sonugclar literatiirdeki
benzer arastirmalarla karsilastirilarak dis gecerlik (external
validity) gliclendirilmistir (Yildirim ve Simsek, 2021).

Arastirmada nitel ¢alismalarda giivenilirligi saglamaya
yonelik olarak inandiricihk (credibility), aktarilabilirlik
(transferability), dogrulanabilirlik (confirmability) ve
tutarhhk (dependability) ilkeleri dikkate alinmistir.
inandiricihgl  artirmak amaciyla veri triangiilasyonu
uygulanmis; gozlem, gériisme ve dijital Griin verileri bir
arada degerlendirilmistir. Kodlama silreci bagimsiz iki
arastirmaci tarafindan yuritiimis ve uzlasiya dayal analiz
gerceklestirilerek tutarlilk saglanmistir. Katilimci onayi
(member check) ve uzman gorusi ile dogrulanabilirlik
desteklenmistir.

Arastirma baglami, katihmci 6zellikleri ve uygulama
sureci ayrintii  bicimde tanimlandigindan, bulgularin
benzer egitim ortamlarina aktarilabilirligi mamkanddar.
Uygulama sirecine iliskin detaylarin seffaf bicimde
sunulmasi, arastirmanin  yeniden uygulanabilirligini
artirmakta ve farkli baglamlarda da benzer sonuglar elde
edilmesini olanakli kilmaktadir. Ayrica arastirmanin
gerceklestirildigi 6grenme ortami, kullanilan materyaller
ve Ogretim yontemleri dikkatlice tanimlanmis ve pratik
egitim uygulamalarina entegrasyon gozetilmistir.

Arastirma, tim etik kurallara uygun bicimde
yurttilmustar.  Gerekli  izinler alinmistir  (Ankara
Universitesi  Rektérligin  Etik  Kurul  Baskanlig’nin
85434274-050.04.04/990792, 11.07.2023 tarihli etik kurul
izni). Katihmci 6grencilerin velilerinden aydinlatilmis onam
temin edilmistir. Veriler anonimlestirilmis (6grencilere
takma isimler verilmis, Grinler numaralandiriimis vb.) ve
yalnizca bilimsel amaglarla kullaniimistir.

3. Bulgular

3.1 Ogrencilerin Dijital Sehir Tasarimlarina Yansiyan
siirdiiriilebilirlik Temalarina iliskin Bulgular

Arastirma  kapsaminda  Ogrencilerin  Web 2.0
ortaminda  gelistirdikleri  dijital sehir tasarimlari,
surdirilebilirlik temalarinin temsil bigimleri agisindan
analiz edilmistir. Onceden yapilandiriimis géstergelere
dayali dedliktif bir yaklagimla yuritilen analizde, kategori-
tema-alt tema-kod dizeyinde vyapilan sistematik
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siniflandirma 6grencilerin  Urinlerinde agirhkli olarak
cevresel ve toplumsal sirdirilebilirlik temalarinin 6ne
ciktigini gostermistir. Ozellikle yesil alan tasarimlari,
yenilenebilir enerji kullanimi ve toplumsal kapsayicilik gibi
Tablo 1. Dijital Sehir Tasarimlarina
Surdarilebilirlik Temalari

Yansiyan

Ornek
Ogrenci
ifadeleri

Tema Kategori Kodlar

“Park ve

orman

alanlari
tasarladim.”

Cevresel
Surdurilebilirlik

Doga temelli

Yesil alanlar
planlama

“Evlerin
catisina
glines paneli
yerlestirdim.”

Yenilenebilir

Enerji yonetimi .
nerji yénetimi eneri

“Mahalleye
geri déniistim
kutular
koydum.”

Geri
dontstim
sistemleri

Atik yonetimi

“Yollara
rampalar
ekledim ki

engelliler de
rahat
ylirdsdin.”

Fiziksel
erigim

Toplumsal

sirdurilebilicik T 3iebilirik

“Engelli
gocuklar igin
oyun alani
yaptim.”

Engelsiz
kamusal
alanlar

Toplumsal
kapsayicilik

“Sehrimde
bisiklet
seritleri

yaptim.”

Bisiklet
yollari ve
toplu tagima

Ekonomik

sirdrlebilirik U123 21tyapist

“Aksam
olunca
kendiliginden
yanan sokak
lambalari
ekledim.”

Teknoloji Akl
kullanimi sistemler

Bu arastirmanin bulgulari, Tablo 1'de gérildGgi Gzere,
ogrencilerin dijital sehir tasarimlarinda sardurilebilirlik
temalarini  farkh  boyutlariyla yansittiklarini  ortaya
koymaktadir. “Yesil alanlar” ve “yenilenebilir enerji”
temalari, c¢evresel surdurilebilirlige iliskin duyarliligin
kentsel tasarimlara tasindigini gostermektedir.
“Erisilebilirlik” ve “akilli teknolojiler” gibi temalarin varligi
ise 6grencilerin kent yasamini diizenleyen sistemsel ve
teknolojik unsurlari da dikkate aldiklarini
dusliindirmektedir. Bununla birlikte, bu tiir soyut ya da
bltincil dizeyde kavramsallastirma gerektiren temalarin
ele alinis bigcimi, 6grencilerin kavramsal soyutlama ve
sistemsel diisinme becerilerinin gelistiriimesine yonelik
ek pedagojik destege ihtiyag duyabilecegini de
gostermektedir. Ayrica “toplumsal kapsayicilik” temasinin
yer almasi, 6grencilerin sosyal strdirilebilirlik ilkelerini
kentsel tasarima entegre etme yoniinde c¢aba
gosterdiklerine isaret etmektedir.

-llayda'nin dijital tasariminda giines enerijisi panelleri,
geri donusim kutulari ve yesil alanlara yer verilerek
cevresel siirdiirilebilirlik bilesenleri basarili sekilde temsil
edilmistir. Ancak toplu tasima sistemleri ve kamu hizmet
alanlarinin ihmal edilmis olmasi, O0grencinin

temalar, Uriinlerde sembolik, gérsel ve kavramsal diizeyde
ifade edilmistir. Buna karsilik erisilebilirlik, atik ydnetimi ve
akilli teknolojiler gibi temalar sinirh dizeyde temsil
edilmistir (Bkz. Tablo 1).

surdirulebilirlik kavramini daha c¢ok bireysel yasam
alanlari Gzerinden ve sinirh bir bakig agisiyla ele aldigini
godstermektedir (ilayda — Bireysel Calisma — 3).

-Masal ve Mina tarafindan olusturulan ortak tasarimda
glines enerjisi kullanimi, yesil alanlar ve ibadethane gibi
sosyal yapilarin dahil edilmesi, stirdiirilebilirlik kavraminin
sosyal yonlerinin  kismen igsellestirildigini ortaya
koymaktadir. Ote yandan toplu tasima sistemlerinin yer
almamasi, kent Oo&lgeginde ulasimin cevresel etkileri
Uzerine yeterli farkindahk gelistirilmedigini
dustindirmektedir (Masal ve Mina — Grup Galismasi — 4).

-Mert ve Alper’in tasarimi hizh tren, okul ve yesil alan
gibi unsurlar aracihgiyla ulasim, egitim ve cevresel
surddrulebilirlik  boyutlarini  bir araya  getirmeyi
amaglamaktadir. Ancak sirdirdlebilir enerji kaynaklarinin
goz ardi edilmis olmasi, enerji boyutunun kavramsal
diizeyde yeterince dikkate alinmadigini géstermektedir
(Mert ve Alper — Grup Galismasi — 2).

-Raya'nin c¢alismasinda toplu tasima, okul, geri
dontisim kutulari ve park gibi 6gelere yer verilmis, sosyal
ve cevresel sirdirdlebilirlik unsurlarn arasinda denge
kurulmustur. Bununla birlikte, enerji kaynaklarinin
tasarima entegre edilmemesi, stirdiirilebilirlik kavraminin
teknik ve gevresel boyutlarinin kismen eksik algilandigini
gostermektedir (Riya — Bireysel Calisma — 5).

-Sude ve Mira’'nin ortak ¢alismasinda park,
agaclandirma ve atik kutulari gibi cevresel odakl
bilesenler 6n plandadir. Ancak kent ici ulasim sistemlerinin
eksikligi, surduarilebilir sehirlerin mekansal butanluga
konusunda sinirh bir anlayisin  oldugunu ortaya
koymaktadir (Sude ve Mira — Grup Galismasi — 7).

-Melih’in tasariminda kapsil evler ve giines panelleri
araciligiyla yenilikgi enerji ¢ézimleri 6ne ¢ikmakta; bu
durum 6grencinin enerji verimliligi konusunda yaratici bir
bakis acisina sahip oldugunu géstermektedir. Ancak kamu

hizmet alanlarinin ve geri doénlsim sistemlerinin
bulunmamasi, sosyal sirdirdlebilirlik  unsurlarinin
yeterince degerlendirilmedigini ortaya koymaktadir

(Melih — Bireysel Calisma — 3).

-Oguzhan, dijital tasariminda surdirdlebilir enerjiyle
calisan bir fabrika ve geri donlisim tesisi gibi Uretim
merkezlerini  kurgulayarak strdirilebilirligin -~ sanayi
boyutuna odaklanmistir. Ancak sehir dlgeginde bitiincil
bir yerlesim plani sunamamasi, kavramin pargali ve
islevsel olarak ele alindigini géstermektedir (Oguzhan —
Bireysel Calisma — 8).

-Ayca’nin cgalismasinda giines enerjili konutlar ve
agaclandirma gibi cevresel bilesenler dikkat cekerken;
toplu tasima, kamu alani ve geri donlisim gibi diger
onemli surdirulebilirlik ogeleri tasarima
yansitilamamistir. Bu durum, kavramsal anlamda pargali
bir 6grenme yasandigini ve yonergelerin  sinirh
yorumlandigini  disiindirmektedir (Ayca — Bireysel
Calisma - 6).
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-Selen’in  tasariminda geri dontsim  kutulari,
agaclandirma ve ulasim araci olarak ugaga yer verilerek
farkh alanlar arasinda gesitlilik olusturulmustur. Ancak
kamuya aglk hizmet alanlarinin eksikligi, 0grenci
tasariminin kullanici odakh sosyal boyutlari yeterince ele
almadigini gostermektedir (Selen — Bireysel Calisma —9).

Ornek 6grenci driinleri grencilerin gorsellestirme,
kavramsallastirma ve anlam insa etme siireglerine dair
onemli ipuglari sunmakta; ayni zamanda surdurilebilirlik
temalarini ne olgide butincil ve ¢ok boyutlu bir bakis
acisiyla ele aldiklarina iliskin 6rnek veriler saglamaktadir
(Bkz. Tablo 2).

Tablo 2. Ornek Dijital Sehir Tasarimlari
Dijital

Tasanmlar Agiklama Ornek gorsel
Bu tasarimda,
Ornek diriin yt.e'sil kusak ve
1- “Doga glines enerjisi
. vurgulanmis,
dostu sehir .
projesi” ‘dogayla b(jnyk
yasam
metinsel olarak
ifade edilmistir.
(= EE——
Ornek diriin Toplumsal ‘ E»RKE,S IGIN SEH'Q
5_ Fapiéxlc:hkl -
P gorsel ogelerle
Esitlikei desteklenmis,
yasam
alanr” cevresel
surdurilebilirlik
sinirh kalmistir.
Geri donlisiim
ve enerji
Ornek iiriin verimliligi
3 - “Sifir ogeleri
atik belirgindir, her
ekokent” binanin kendi
enerjisini
Urettigi
belirtilmistir.
Ulagim temasi
Ornek iiriin merkeze
4 - “Yesil alinmis, karbon
ulasim ayak izi azaltimi
sehri” gorsel ve
metinsel olarak
vurgulanmistir.

3.2 Ogrencilerin Dijital Tasarim Siirecinde Kavramsal
Anlamlandirma ve Cevresel Farkindalik Gelistirmesine
iliskin Bulgular

ikinci arastirma sorusu kapsaminda elde edilen
bulgular, 6grencilerin dijital sirdrilebilir sehir tasarimi
slrecini hem kavramsal diizeyde anlamlandirabildiklerini
hem de c¢evresel farkindaliklarini gelistirdiklerini
gostermektedir. Ogrenciler, sirdirulebilir  sehir

bilesenlerini yorumlama, ilgili kavramlari yapilandirma ve
yasadiklari ¢evreyle iliskilendirme sireglerinde aktif rol
almislardir. Atélye siirecinde yonelttikleri sorular, is birligi
icinde gerceklestirdikleri tasarimlar ve tasarim kararlarini
gerekgelendirme bigimleri, 6grencilerin sadece teknik
degil bilissel ve duyussal anlamda da silrece dahil

olduklarini ortaya koymaktadir (Bkz. Tablo 3).

Tablo 3. Dijital Tasarim Sirecinde Kavramsal
Anlamlandirma ve Cevresel Farkindahk
Tema Kategori Kodlar Orn.ek Ogre.nq
Ifadeleri
“Geri d6niisiim
sadece ¢opii
Yeniden degerlendirmek
Kavramlar arast  kullanim, enerji degil; enerjiyi
iliski kurma dongusd, ve kaynaklari
toplumsal fayda yeniden
kazanmak
g demektir.”
Z “Bir sehrin
& strdurdlebilir
g Surdurulebilirlik Ekonomik, olmasi igin hem
3:: bilesenlerini sosyal, cevresel cevreye hem
i tanimlama denge insana yatirim
£ yapilimasi
E k ”
s gerekir.
7 “Sehrimize
glines panelleri
Teknoloji ile Dijital ¢6ztimler, ve akilli atik
surdurilebilirlik yesil sistemleri
arasinda bag teknolojiler, ekledik;
kurma akilli sehir boylece gevre
dostu bir sehir
kurduk.”
“Artik evde
plastik siseleri
ayri
f
Gunluk Su tasarrufy, topluyorum
atik azaltma, .
yasamda gevre AR clinkd
I geri donlisim
bilinci aliskanlig: tasarimda
3 s bunlarin
degerini
~ gérdim.”
g “Tasarimimizda
< insanlarin
&£ Toplumsal Paylasim, blrl/kt.e (,’GII.,S tg!
— bir geri
[ sorumluluk dayanisma, o
2 elistirme toplumsal fayda dondsim
E & merkezi var,
herkes katki
veriyor.”
“Cocuklarin da
. temiz bir
Nesiller arasi .
Gelecek sehirde
erspektifi sorumluluk, asamasi igin
persp surdurilebilir yas X ¢
olusturma bizden
gelecek .
sonrakiler

disdndlmeli.”

Bulgular, 6grencilerin tasarim siirecini yalnizca teknik
bir uygulama olarak degil; ayni zamanda sirdirulebilirlik
kavramlarini anlamlandirma, bu kavramlar arasi iliskileri
kurma ve cevresel sorumluluklarini sorgulama firsati
olarak deneyimlediklerini gdstermektedir. Yenilenebilir

enerji

kaynaklarina yonelik yaklasimlar,

ogrencilerin

enerjiye iliskin farkindalik gelistirdiklerini; yesil alanlar ve

geri

icsellestirme  cabalarini

donisim temalari

ise doga—insan etkilesimini
yansitmaktadir.

Kavramsal
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diizeyde ise 6grencilerin, strdirilebilir sehir bilesenlerini
zihinsel olarak yapilandirip dijital ortamda somutlastirma
egilimi gosterdikleri gorilmektedir.

Ogrencilerin yonelttikleri sorular, yaptiklari tercihler
ve tasarimlarina dair sunduklari agiklamalar, onlarin
elestirel dislinme ve anlam ingasi slreglerine aktif
bicimde katildiklarini dustndirmektedir. Bu bulgular,
dijital tasarim suirecinin 6grenciler agisindan hem gevresel
biling gelistirme hem de kavramsal 6grenme bakimindan
anlamh bir 6grenme deneyimi sundugunu ortaya
koymaktadir.

Tablo 4. Ogrencilerle Goriismelerden Elde Edilen Bulgular
Tema Kategori

Teknik zorluklarla bag etme

Dijital Yeterlik
Ogrenme yoluyla gelisim

Yaratici ve Elestirel Digtinme Problem ¢6zme yaklagimi

Sosyal farkindalik

Teknoloji kullanimi
Katiimci Dijital Vatandaglik

Cevresel sorumluluk
Toplumsal katki bilinci

Yerel Gergeklikle iligkilendirme Kendi gevresinden ilham alma

Kavramsal Anlama Surdurtlebilirlik ilkeleri

Tablo 4'te yer alan bulgular, 6grencilerin dijital sehir
tasarimi sirecinde edindikleri deneyimlerin ¢ok boyutlu
oldugunu ortaya koymaktadir. Katilimci ifadelerine dayali
olarak gelistirilen temalar, 6grencilerin yalnizca teknik
beceriler degil; ayni zamanda c¢evresel farkindalik,
toplumsal katki bilinci, yaratici dislinme ve vyerel
gercekliklere duyarhlk gibi Ust diizey bilissel ve duyussal
yeterlikler gelistirdiklerini gostermektedir. En ylksek
frekansa sahip alt tema olan “Surdiriilebilirlik ilkeleri”,
ogrencilerin dijital Grinlerinde yesil alan, geri donlisim ve
yenilenebilir enerji gibi kavramlari temsili sembollerle
somutlastirabildiklerini gostermektedir. Bunu izleyen
“Cevresel Sorumluluk” ve “Ogrenme Yoluyla Gelisim”
temalari, ogrencilerin slrdurulebilirlige yonelik
farkindaliklarinin arttigini ve dijital araglar kullanma
konusunda deneyimsel olarak gelisim gosterdiklerini
ortaya koymaktadir. Ayrica “Sosyal Farkindalik” ve “Kendi
Cevresinden ilham Alma” alt temalar, &grencilerin
tasarimlarini yasadiklari ¢evre Uzerinden kurguladiklarini
ve yerel ihtiyaglardan hareketle toplumsal fayda tiretmeye
cahistiklarini gostermektedir. “Teknik Zorluklarla Bas
Etme” ve “Problem Cozme Yaklasimlar” gibi temalar ise
ogrencilerin  dijital Uretim slrecinde karsilastiklar
sorunlara yaratici ¢oziimler Uretebildiklerini ve bu siirecte
dijital yeterliklerinin gelistigini gostermektedir. Bu
baglamda tablo, 6grencilerin siirdirilebilir sehir tasarimi
surecini yalnizca teknik bir gorev degil; ayni zamanda

Web 2.0 arayiiziine alisma stireci

Dogal kaynaklara duyarlilik, giines

Gorismeler de  oOgrencilerin surdaralebilirlik
kavramlarina iliskin farkindahk dlzeylerini, tasarim
surecine yonelik yaklasimlarini, karsilastiklari gliglikleri ve
bu sireci nasil anlamlandirdiklarini ortaya koymayi
amaglamistir. Elde edilen bulgular, 6grencilerin yalnizca
dijital bir Grun ortaya koymakla kalmayip ayni zamanda
cevresel sorumluluk, toplumsal duyarlilik, yaratic
diisinme ve dijital okuryazarlik gibi cok boyutlu beceriler
gelistirdiklerini gostermektedir (Bkz. Tablo 4).

Kodlar Ornek Ogrenci ifadeleri

“llk basta binayi déndiirmekte zorlandim,
kamerayi yanlis gevirdigimde her sey ters
gérindyordu.”

3B duizlemde yon sorunlari,
kamera yon hatasi

“Basta zorlandim ama denedikge kolaylasti,
artik kendi kendime yeni araglar
kesfedebiliyorum.”

“Parktaki ¢opler toplanmiyordu, bu yiizden
akill ¢6p kutusu ekledim.”

“Bizim mahallede hig park yoktu, ¢cocuklar
oynasin diye tasarima ekledim.”
“Glines battiginda kendi kendine yanan
lambalar ekledim, béylece enerji bosa
gitmiyor.”

“Evlerin gatisina giines paneli koydum,
elektrik tasarrufu igin.”

“Fabrika duman ¢ikarmasin diye filtre sistemi
ekledim.”

“Bizim mahallede spor alani yoktu, tasarima
spor sahasi ekledim.”

“Tasarima geri déniisgiim kutulari ve yesil
¢atilar koydum, doga igin iyi olur diye
disindim.”

Yeni ¢6zim Uretme
Mahalle duzeyinde diisinme

Akilli sistemler, sensorli
aydinlatma

paneli kullanimi
Kamu yararina tasarim

Mahalledeki eksikliklerden yola
¢tkma

Yesil alan, geri dontisiim,
yenilenebilir enerji

deger temelli, toplumsal ve bilissel bir 6grenme sireci
olarak deneyimlediklerini ortaya koymaktadir. Ayrica
ogrencilerin bu slrecte ¢ok yonli bir 6grenme deneyimi
yasadiklari tespit edilmistir (Bkz. Sekil 1).
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Sekil 1. Ogrencilerin Ogrenme Deneyimlerine iliskin
Ana Olgular

Arastirma kapsaminda yuratulen dijital tasarim siireci,
ogrencilerin  ¢ok  boyutlu 6grenme  deneyimleri
gelistirmesine olanak tanimistir. Sekil 1'de gorildigi
lizere, Ogrencilerin dijital sehir tasarimlarina dayali
6grenme sureci; dijital yeterlik ve teknoloji kullanimi,
katihmci dijital vatandaslik, ¢cevresel ve sosyal duyarlilik
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gibi temel alanlarda deger beceri gelisimini
desteklemistir.

Ogrenciler, teknolojik araglar kullanirken gesitli teknik
zorluklarla karsilasmis; bu zorluklar sirecin dogal bir
parcasi olarak deneme-yanilma yoluyla asilmistir. Bu
durum, dijital yeterlik diizeylerinin artmasina katki
saglamis ve Ogrenmeyi aktif bir kesif sureci haline
getirmistir. Diger yandan, 6grencilerin katiimci ve dijital
vatandaslik bilinci gelistirdikleri; toplumsal katki saglama
istegiyle hareket ettikleri ve bireysel 6zgunliklerini
tasarimlarina yansittiklari gézlemlenmistir. Dijital tasarim
sureci, yalnizca teknik becerileri degil, ayni zamanda deger
temelli 6grenmeyi de desteklemistir. Ogrenciler, dogal
kaynaklarin korunmasina ve sosyal ihtiyaglara yonelik
duyarhlik gelistirerek gevresel ve sosyal sorumluluk bilinci
kazandiklarini ifade etmislerdir. Bu baglamda, problem
¢6zme becerilerinin yani sira estetik duyarlilk da
gelismistir. Stre¢ boyunca sorumluluk alarak gorevlerini
yerine getiren 6grenciler, tasarim slirecinde is birligi icinde
calismis ve surdurilebilirlik gibi soyut temalari somut

arunler araciligiyla anlamlandirmiglardir. Tim bu bulgular,

ve

dijital tasarim temelli 6grenme ortamlarinin yalnizca
bilissel degil, ayni zamanda duyussal ve toplumsal gelisimi
de destekledigini ortaya koymaktadir. Ogrencilerin
gelistirdigi bu deger ve beceriler hem akademik hem de
yasamsal baglamda 6nemli kazanimlar sunmaktadir.

3.3 Ogrencilerin Dijital Tasarim Siirecinde Karsilastigi
Kavram Yanilgilari ve Bu Yanilgilarin Ortaya Cikma
Yollarina iliskin Bulgular

Dijital  sarddralebilir  sehir  tasarimi  slrecinde
ogrenciler, birgok yaratici fikri tasarimlarina yansitmis
olmakla birlikte, bazi  kavramsal hatalar da
gozlemlenmistir. Bu kavram  vyanilgilari, hem
surdirilebilirlik kavraminin bilesenlerinin eksik ya da
yanlis anlasilmasi hem de tasarim araglarinin teknik
sinirhihklanyla iliskilidir. Ozellikle sirdirdlebilir  sehir
bilesenlerinin bitincil olarak algilanmasinda gigliik
yasandigl, 6grencilerin bazi tasarimlarinda yalnizca belirli
bilesenlere (6r. enerji Gretimi, yesil alanlar) odaklandigi,
bazilarinda ise gergeklikle ortiismeyen unsurlarin 6ne
ciktigi tespit edilmistir (Bkz. Tablo 5).

Tablo 5. Siirdirilebilirlik Tasarimlarinda Ogrencilerin Kavram Yanilgilari

Kavram Yanilgisina iliskin Ornek Ogrenci

Tema Kategori Kodlar ifadeleri
Eksik kavramlasma S|n|rl|. kavrams'alnyansnma, belirli Kamu a'llar‘1'/, ula,sll"n ‘glbl”ogelen
bilesenleri goz ardi etme diisiinmemistim.
_ Yanls bilesen ekleme, hatali “Her ibadethane siirdiirilebilirdir ¢iinkii
5 Asiri genelleme , o e n
= genelleme insanlar igin nemlidir.
= 7 it
s Kapsam daraltma Tek boyutlu odaklanma Sadece evnerj/ asm:lrufuna
> yogunlastim.
g “Riizgdr tiirbinleri koydum ama
2 Bilesenler arasi iliski kuramama Sistem butUnlugu kuramama elektrigin nerede kullanilacagini
> yazmadim.”
Gerceklikten kopuk temsiller Fiziksel uygu[anablllrllgl gbz ardi etme, Ugan arabalar ve ka]f)sul evler
baglamdan kopma tasarladim.
Tablo 5, ogrencilerin surddralebilir sehir  mini saha goérevleri (muhtarlik/ belediye ile cevre gozlemi,

tasarimlarinda kavrami ¢ogunlukla pargal ve tek boyutlu
bir cercevede ele aldiklarini gostermektedir. Bulgular, bazi
ogrencilerin slrdirilebilirligi yalnizca belirli bilesenlere

indirgedigini; bazilarinin ise bilesenler arasi iliskileri
kurmakta zorlandigini ortaya koymaktadir. Sistem
batinliginin  kurulamamasi, asiri  genelleme ve

baglamdan kopuk temsiller, kavramin hem kapsam hem
de uygulanabilirlik acisindan tam olarak
icsellestiriimedigine isaret etmektedir. Bu orintdler,
surdirlebilirlik  6gretiminde  kavramsal  batinlik,
iliskilendirme ve baglamsal yorumlama becerilerini
destekleyen pedagojik yaklasimlara ihtiya¢ oldugunu
gostermektedir.

Her tasarimda zorunlu bilesen seti (6rn. ulasim—enerji—
kamu alani—erisilebilirlik) tanimlanabilir; 6grencilerden
bilesenler arasi baglantilari (enerji—ulasim emisyonu,
kamu  alani—kapsayicihk  vb.)  gerekcelendirmeleri
istenebilir.

Kavram yanilgilarini azaltmaya doéniik agik yonergeler
(amag-gikti uyumlu basari Olgitleri, kontrol listeleri,
gorsellestirme gorevleri, 6rnek-karsit 6rnek listeleri, geri
bildirim déngiileri vb.) paylasilabilir.

Ogrencilerin  toplumsal  kapsayicilk  ve  sosyal
sorumluluk temalarini fark etmeleri icin yerel paydaslarla

erisilebilirlik denetimi vb.) tasarlanabilir ve geri bildirim
mekanizmalari kurulabilir.

4. Tartisma

4.1 Dijital sehir tasarimlarinda ¢itkan
surdiiriilebilirlik temalar

Arastirmanin sonuglari, Web 2.0 tabanh 6grenme
ortamlarinin ~ somut  kavramlarin  gorsellestirilmesi
Gzerinden bilissel erisimi artirdigini, buna karsin ¢oklu
sistem  bilesenlerinin  eszamanli iliskilendirilmesini
gerektiren alanlarda ek 0gretimsel destege ihtiyac
duyuldugunu dustndirmektedir (Altomonte ve dig.,
2016; Arslan ve Karakus, 2024). Literatlirde vurgulanan;
ogrencilerin c¢evresel siirdirilebilirligi diger boyutlara
gore daha kolay kavradiklari yonlndeki bulgularla
¢alismanin sonuglari uyumludur (Fabricatore ve Ldpez,
2012; Palmberg, 2017).

ortaya

4.2 Ggrencilerin kavramsal anlamlandirma ve cevresel

farkindalik deneyimleri
Ogrencilerin tasarim siirecini bir deger/tutum gelisimi
firsati olarak deneyimlemeleri, dijital tasarim temelli
o6grenme ortamlarinin gevresel farkindaligi destekledigini
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ortaya koyan calismalarla ortlismektedir (Altomonte ve
dig., 2016; Arslan ve Karakus, 2024). Bununla birlikte,
O0gretmen inanglarinin sinif ici uygulamaya
entegrasyonunda zorlanildigs; dijital arag—pedagoji uyumu
icin  yapilandirilmis  rehberlige  ihtiyag¢  oldugu
degerlendirilmistir (Bulut ve Cakmak, 2018).

Son yillarda K-12 diizeyinde yuritulen arastirmalar,
Web 2.0 araglarinin 6grencilerin tst diizey diisinme ve 6z-
diizenleme becerileri tGzerinde belirgin etkiler yarattigini
gostermektedir (Uyar ve Karamustafaoglu, 2025; Liu,
Wang ve Tai, 2016). Ancak alanyazinda, O0&zellikle
O0gretmenlerin dijital 6z-yeterlik diizeylerinin ve kurumsal
destegin bu araglarin etkili kullaniminda belirleyici oldugu
belirtiimektedir (Pan ve Franklin, 2011). Mevcut
arastirmanin  bulgulari, Web 2.0 tabanh tasarim
ortamlarinin pedagojik bir firsat sundugunu gosteren bu
calismalarla ortiismektedir.

4.3 Tasarim siirecinde gozlemlenen kavram yanilgilari ve
ortaya ¢ikma bigimleri

Saptanan yanilgi 6riintiisi, literattirde bildirilen biligsel
ve baglamsal etkenlerin yanilgilari besledigine iligkin
bulgularla tutarlidir (Callaway ve St. Clair, 2008; Daskolia
ve dig., 2015) ve o6grencilerin slrdurdlebilirligi parcah
kavramsallastirma egilimini destekler (Lourdel ve dig.,
2005; Lavey, 2024; Borg ve dig., 2014). Ayrica 6grencilerin
kavramlari  ¢ogunlukla c¢evresel boyut zerinden
anlamlandirmalari, Sosyal Bilgiler Dersi Ogretim Programi
ile SKA arasindaki iliskiyi inceleyen degerlendirmelerle
paraleldir. Yalgin (2022) programdaki kazanim/degerlerin
SKA ile yuksek ortiismesine karsin uygulama boyutlarinin
eksik kaldigini; Kaya ve Tomal (2011) ise toplumsal katihm
boyutlarinin giclendirilmesi gerektigini vurgulamistir.
Yerel dlizeyde, Haberal ve Isik (2024) ile Bolayir ve Eroglu
(2024)’Gn bulgulari, 6grencilerde gozlenen kavramsal
bosluklarin kurumsal/baglamsal yansimalariyla tutarhdir.

5. Sonug ve Oneriler

Arastirmanin  bulgulari, ortaokul  6grencilerinin
surdirlebilirlik temasini dijital tasarimlarinda en gorinir
bicimde c¢evresel boyutta temsil ettiklerini; toplumsal
kapsayicilik, erisilebilirlik ve akilli teknolojiler gibi daha
soyut boyutlarin ise daha sinirli kaldigini gdstermektedir.
Ogrenciler tasarim siirecini kavramsal anlamlandirma ve
cevresel  sorumluluk  bilinci  sergileme  vyoluyla
deneyimlemislerdir.

En sik rastlanan yanilgilar; tek boyutlu odaklanma,
eksik kavramlasma ve sistem bitlnlGgl kuramama olarak
belirlenmistir. Toplu olarak degerlendirildiginde, Web 2.0
destekli tasarim siregleri 6grenciler icin hem kavramsal
O6grenme hem de gevresel/toplumsal duyarllik agisindan
anlamh bir deneyim (retmektedir. Ancak sistemsel
disiinmenin gelistirilmesi, ¢ok boyutlu iliskilendirmenin
gorlinir kilinmasi ve katilimci uygulama firsatlarinin
artirilmasi gerekmektedir (Altomonte ve dig., 2016; Arslan
ve Karakus, 2024; Fabricatore ve Lépez, 2012; Palmberg,
2017; Lourdel ve dig., 2005; Lavey, 2024; Borg ve dig.,
2014; Callaway ve St. Clair, 2008; Daskolia ve dig., 2015;

Yalgin, 2022; Kaya ve Tomal, 2011; Bulut ve Cakmak, 2018;
Haberal ve Isik, 2024; Bolayir ve Eroglu, 2024).

Arastirmanin sonuglarindan hareketle su oneriler
sunulmaktadir:

Surdurulebilirligi gevresel-sosyal-ekonomik
eksenlerde dengeli isleyecek etkinlik tasarimlar
yaplilabilir; soyut boyutlar senaryo—rol oynama ve karar
alma simulasyonlariyla somutlastirilabilir.

Web 2.0 ortamlarinda kavram haritalari ve sistem
diyagramlari zorunlu ara drlnler olarak istenebilir;
ogrencilerin baglamsal yapiyi anlayabilmeleri igin kanit—
gerekge—sonug sablonlari kullanilabilir.

Her tasarimda zorunlu bilesen seti tanimlanabilir;
ogrencilerden bilesenler arasl baglantilan
gerekgelendirmeleri istenebilir.

Kavram yanilgilarini azaltmaya doniik agik yénergeler
(basari olgltleri, kontrol listeleri, geri bildirim déngileri
vb.) paylasilabilir.

Ogrencilerin toplumsal kapsayiciik temalarini fark
etmeleri igin yerel paydaslarla mini saha gorevleri
tasarlanabilir ve geri bildirim mekanizmalari kurulabilir.
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