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Abstract

The solution to global problems arising from the pollution of soil, water, and air
ecosystems due to the unconscious use of natural resources and excessive
consumption is a vital issue. Since this issue is vital, it is recognised worldwide that
quality education plays an important role in the realisation of sustainable development.
For this reason, many countries are updating their curricula to raise individuals with

high awareness. This study aimed to evaluate whether the learning outcomes in the
physics curriculum published in 2024 were associated with the 2030 development goals

Received: 27.09.2024 of the United Nations. In line with this, the document analysis method determined
which units included sustainability in the curriculum at each grade level. It was
Accepted: 24.03.2025 concluded that the principles of interdisciplinarity, holism, vitality, inquisitiveness,
flexibility, participation, innovative learning, learning by doing, learning by living,
Published: 30.06.2025 frugality, efficiency and effectiveness, continuity and suitability to nature were included

in the programme and it was aimed to provide the skills related to sustainability within
the scope of ‘reading skills’. Within the framework of the programme, although there is
an emphasis on application and experimentation in the lessons in order to enable
students to learn by feeling, the lack of a field study and a needs analysis on the
laboratory facilities of the schools and the knowledge and skills of the teachers to carry
out this programme was considered as an important deficiency. After the programme is
put into practice, research should be conducted at each grade level about the success
of the practice programme, and feedback should be given.
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Introduction

With the fourth industrial revolution, problems such as migration to cities, concretisation, rapid destruction of
green areas, unplanned urbanisation, housing and transportation problems, lack of cultural cohesion,
inequalities between social strata, impoverishment, and the inability to send children of educational age to
school both negatively affect the lives of the current generation and put the lives of future generations in
difficulty. Such global movements show that people's perceptions of the ecosystem are not independent
from the dynamics of their environment, their accumulated knowledge and practices (Birel, 2021). In the
aftermath of the Second World War, many countries, mainly European countries, launched major industrial
moves in order to compensate for the devastating losses of the war, making it their primary motivation to
produce more and bring what they produce to Global markets. The effects of pesticides on human and
animal health, which are used to obtain more yield from agricultural fields, were revealed by Carson in the
early 1960s. In her environmental book Silent Spring, Carson (1962) drew attention to the adverse effects of
pesticides on human and animal health by bringing together her research on toxicology, epidemiology and
ecology. Although Carson did not mention sustainable development in this work, she helped direct the
world's attention to sustainable living. According to the Brundtland Report entitled '‘Our Common Future’ by
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the United Nations World Commission on Environment and Development (WCED), sustainable development
is defined as ‘Meeting the needs of present generations without compromising the ability of future
generations to meet their needs’ (Brundtland, 1987). This definition made by WCED has been effective in
creating an international understanding of the future of our planet (Gedik, 2020, p.197). Sustainable
development has become important since the Earth Summit in Rio de Janeiro, Brazil. It has been included in
the constitutions of many countries around the world (Rugerrio, 2021).

Sustainable development, considered the key concept of the current century, emerged in the 1970s and took
its priority place during the United Nations (UN) conference on environmental pollution and acid rain held in
Stockholm in 1987. Since the early 21st century, nations worldwide have debated what their desired world
should look like. This introspection has led to formulating strategies and initiatives to create a social
framework conducive to sustainable development and ensuring the well-being of current and future
generations. As a result, sustainable development has moved from being primarily an economic discourse to
a multidisciplinary subject encompassing environmental science, sociology, urbanism and management
sciences. In the process, the importance of the role of education in sustainable development has been
recognised, and this concept has been included in the field of educational sciences. The role of education in
sustainable development is now accepted by scientists, policy makers, non-governmental organisations, and
local administrations. In particular, raising innovative, critical, and creative thinking individuals who are aware
of global problems and understand the importance of protecting nature and thus ensuring a change in social
mentality has become one of the main objectives of the field of education. ‘Incheon Declaration’” was
prepared at the World Education Forum held in Incheon, South Korea, on 19-22 May 2015 with the
participation of 160 countries. The ‘Incheon Declaration Education 2030’ emphasised inclusive, equal, quality
education and lifelong learning for all. The United Nations has charged UNESCO with the responsibility of
maintaining its leading role in implementing and coordinating the 2030 education agenda, sharing
information and setting standards, monitoring progress towards education goals, and providing guidance to
local, national and international stakeholders.

Sustainable Development and Education

We cannot understand sustainable development without addressing the concept of sustainability
scientifically and understanding its deep meaning. Sustainable development is a concept that includes both
economic and quality of life dimensions (Soussan, 1992). This concept has emerged as a synthesis of the
concepts of sustainability and development. Sustainability is defined as preserving the current state of a
phenomenon, event or asset. In contrast, the concept of development is defined as the increase in the quality
of life of people (Bozdogan, 2002). In recent years, although there has been a consensus on a standard
definition of sustainability with the conferences held under the leadership of the United Nations, the short-
term goals of the states have led to different interpretations of this definition. It is believed that the
differences in understanding stem from the fact that states tend to view sustainability solely in terms of
economic development, overlooking its sociological, ecological, and cultural dimensions.

In 2000, at the Millennium Summit held in New York, concrete goals were set to combat global problems,
which were accepted by all countries attending the meeting, and it was decided to make efforts to achieve
these goals. The main goals set at the Millennium Summit were to eliminate hunger and poverty in
underdeveloped countries, to ensure that every individual has access to universal basic education, to support
gender equality, to reduce child mortality, to improve maternal health, to minimise the consumption of
natural resources, and to protect soil, water and forest ecosystems (UN, 2015). This summit also emphasised
the need for global cooperation to achieve the goals (IISD, 2012; UN, 2000). One of the outcomes of this
summit was the declaration of the period 2004-2014 as the period of education focused on sustainable
development and the emphasis on educational policies, plans, and programmes that will serve this purpose
(IISD, 2012; OECD, 2008; UN, 2002). Sustainable development-oriented education approach is an educational
approach in which participatory and collaborative learning methods are adopted, individuals gain awareness
of sustainable development and are motivated to take action, exhibit critical thinking skills and gain the
competence to prepare scenarios and make decisions about the future (UNESCO, 2014). It is constantly
emphasised that the 21st-century education approach should aim to raise awareness of ‘one world, living
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together and global citizenship’ (Morin, 2003). Sustainable development oriented education is an
understanding of education that aims to realise the goals that are also subject to continuous development,
such as global climate change, elimination of poverty and hunger problems, protection of biodiversity, access
to clean water and energy, quality education, conscious production and consumption habits (Bulut &
GCakmak, 2018). All these discussions also show the interconnection between sustainable development and
education. Undeniably, education plays an important role in developing skills that are compatible with
sustainable development. Education is important for changing social mentality for a sustainable future
(UNESCO, 2002;2005).

Sustainable development education represents an education that aims to build a sustainable future, regulate
the consumption habits of individuals, enable them to get rid of traditional consumption habits and raise
individuals who think systematically (Bulut & Cakmak, 2018). Systems thinking are an educational approach
that emphasizes the need to understand both the individual components of a system and the interactions
among them in order to grasp the system as a whole. It posits that a problem occurring in one component
will inevitably impact all other parts of the system (Bartlett, 2001). System understanding should not be seen
as a separate discipline but as a transdisciplinary way of thinking used in various fields (Oztiirk, 2022).
Therefore, systems thinking is also the key concept of sustainable development. Sustainable development
represents an understanding in which the concept of global citizenship is important in order to build
societies that can guarantee the quality life of the current generation and future generations, and the
economic, ecological, sociological and cultural balances that constitute the four pillars of sustainable
development are considered together (Oztiirk, 2017). It is human beings who will observe these balances.
Unfortunately, a review of the literature reveals that human lifestyle is the most significant obstacle to
maintaining a sustainable world (Oztiirk, 2022).

However, there is no single clear solution to any problem. Solution proposals whose positive and negative
aspects are not considered together can produce unpredictable results. For this reason, problems should be
addressed with a holistic approach. In order to achieve this, individual and social mentality change is
necessary. Education is important in forming individual and social mentality, and change should not be
ignored. Sustainable development is an issue that has economic, social, environmental and cultural
dimensions and requires a broad vision (Oztiirk, 2017). At the UN summit 2015, the Sustainable Development
Goals were made more concrete from this perspective, and 17 goals were set. One of these goals is the goal
of 'quality education’ attributed to education. This goal has been adopted by all member states of the United
Nations and made a part of their national policies. It is thought that awareness and determination regarding
sustainable development goals can only be gained through education. For these ideas to be put into
practice, learning environments and course contents should be organised with this purpose at every stage of
education, and students should be ensured to reach the gains by choosing appropriate strategies, methods
and techniques. For education to be multifaceted and multilateral, systematic, continuous, applicable and
transformative learning approaches should be used in all cognitive, affective, and psychomotor dimensions
of learning. Therefore, it is essential that policymakers and practitioners act with this awareness in mind. The
awareness levels and attitudes of curriculum and textbook designers have become especially important. It is
thought that designers and authors with more awareness and sensitivity about climate change, sustainable
water and energy consumption, belief in the need for renewable energy, protection of biodiversity, hunger,
poverty, economic problems, and so forth, will be more sensitive to global issues. Teachers' awareness levels,
attitudes, and sensitivities about global issues play an important role in the classroom teaching practices of
teachers who use these programmes and books. Another issue that should be considered during the
teaching process is how much teachers embrace these issues and how competent they are in successfully
handling them. Considering the deficiencies identified in these issues, institutions responsible for teacher
training and development should integrate sustainable development into their curricula. Teachers have the
most important role in facilitating learning for their students. It is impossible to make students conscious only
through curricula and school textbooks. In addition, educational environments and physical surroundings
should also be organised within the framework of this understanding. When these designs and arrangements
are harmonious, students learn what sustainability is by observing, doing and experiencing. At this point,
another task for teachers is to determine whether students put forward their ideas about global problems
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and the solutions they develop for these problems with a critical, systematic, analytical and reflective thinking
approach.

When the first studies on sustainability in Tlrkiye are analysed, it is seen that they are mostly limited to
studies dealing with the dimension of environmental education (Sengiil, 2001; Ozdemir, 2007) and
determining attitudes towards environmental education at the primary education level (Alp, Ertepinar,
Tekkaya, & Yilmaz, 2006; Tuncer, Ertepinar, Tekkaya, & Sungur, 2005). However, more comprehensive studies
have been conducted since 2015. Sustainable development in primary and secondary school programmes
(Bulut & Cakmak, 2018; Aktas, Ozgiir, & Yilmaz, 2020), teacher and student views on sustainable
development for social studies course (Azrak, 2022), examination of social studies textbooks within the
framework of sustainability awareness (Bayram & Cengelci Kose, 2023), sustainable development goals in
social studies course and examination in terms of renewed Bloom taxonomy (Kardas isler, 2023), sustainable
development in the curricula of social studies, science and visual arts courses (Mamur & Koksal, 2016; Ates,
2019; Yalcin, 2022). It is stated that there are few studies conducted in different disciplines on the analysis of
curricula in terms of sustainable development education (Lourdel, Gondran, Laforest, & Brodhag, 2005). It is
seen that the studies are mostly related to environmental education (Tanriverdi, 2009; Yiicel & Ozkan, 2013;
Urey & Aydin, 2014). A study on the Science Curriculum was conducted by Ates (2019) on the 2018 Science
Curriculum on sustainability. The extent to which the 2018 Elementary Science Curriculum objectives include
sustainable development was examined based on class and unit. In the scope of the study, 10 objectives were
determined, and it was concluded that four of these objectives were related to sustainable development.
When studies conducted at the secondary education level are examined, it is observed that development
goals have been analyzed in various subject areas, including geography curricula (Dere & Cinikaya, 2023),
history curricula (Demirbas, 2011), chemistry curricula (Karagdlge, 2018), and environmental education
curricula (Kaya, 2019). In the studies conducted at the higher education level, it is seen that there are mostly
studies to determine the environmental literacy and environmental awareness of university students
(Berberoglu & Tosunoglu, 1995; Teksdz, Sahin, & Ertepinar, 2010). At this point, it is understood that the
issue of sustainability is not sufficiently addressed at the secondary and higher education levels. Although the
issue of sustainability is mainly associated with science in the literature, few studies were associated with the
learning outcomes in science (Biology, Physics and Chemistry) curricula at the secondary education level. This
situation was considered a deficiency in terms of science education. It is important for science education to
determine whether global problems are integrated with the subjects in science curricula. When the literature
on physics education was examined, it was seen that a study investigating the relationship between physics
curricula and sustainable development was conducted by Kizilcik et al. (2024) at the 9th and 10th grade
levels. However, the lack of research covering all grade levels was the primary motivation for this study. In
light of the above determinations, this study aims to evaluate the learning outcomes in the 2024 secondary
physics curriculum within the sustainable development framework.

Purpose of the Study

The first stage of this study aimed to examine the economic, ecological and sociological dimensions of the
purpose, content and assessment-evaluation components of the secondary physics curriculum at grade
levels. The second stage aimed to evaluate the association of the learning acquisitions with economic,
ecological and sociological dimensions within the sustainable development framework.

For this purpose, answers to the following questions were sought.

1. Are the economic, ecological and sociological dimensions of sustainable development addressed
in the purpose, content, assessment and evaluation components of the 2024 secondary physics
programme?

2. Are the learning acquisition in the 2024 secondary physics programme associated with the
economic, ecological and sociological dimensions of sustainable development?



S. Gonen & B. Basaran 452

Method

Research Design

In this study, a document analysis model, a type of qualitative research, was used. Document analysis is a
research method that systematically examines and interprets documents in both printed and electronic
media (Karasar, 2005). According to Creswell (2002), document analysis is the presentation of the information
obtained by in-depth examination of the documents containing information about the phenomena or events
examined in a research. This analysis method provides advantages for researchers in terms of saving time
and reducing costs. In addition, it also facilitates the organisation of data sources and the creation of new
data sets (Yildinm & Simsek, 2016; Baxter & Jack, 2008; Crabtree & Miller, 1999).

Data Collection Tools and Data Analysis

The data of this study were obtained from the Secondary School Physics Course Curriculum (SSPCC), which
was published by the Ministry of National Education (MoNE) Board of Education in 2024 and consists of 106
pages(https.//tymm.meb.gov.tr/ogretim-programlari/fizik-dersi).

In the analysis of the data, the goals set by the UN were considered (Table 2). For the goals set by the UN, the
document titled Sustainable Development Goals and Indicators, published by the Republic of Turkey Strategy
Budget Presidency in 2020, was also used (Republic of Turkey Strategy Budget Presidency, 2020). In this
document, a total of 17 goals were identified. The researchers classified these goals, considering the
economic, ecological and sociological dimensions in Table 2. In the 2024 SSPCC, a general analysis was made
considering the economic, ecological and sociological sub-dimensions. When the achievements were
examined, no grouping was made in dimensions since each achievement was evaluated in economic,
ecological and sociological dimensions of sustainability.

2024 SSPCC is a programme for physics courses from the ninth to the 12" grade in Tirkiye and was put into
practice for the first time in the 2024-2025 academic year.

Before starting the data collection process, the researchers tried to create a road map by analysing similar
research reports. Within the plan's framework, the 2024 SSPCC was first analysed in terms of purpose,
content, assessment, and evaluation processes. As a result of these examinations, notes were taken and the
programme's relationship with sustainability objectives was determined. Then, the ‘reading skills’, including
sustainability achievements, were analysed. It was decided to prepare a specification table for each grade
level to reveal the relationship between the unit, learning acquisition, achievements, and sustainability. While
coding the acquisitions in the specification table, the grade level, unit number, learning outcome number,
and acquisition number were given respectively. Afterwards, the opinions of the teachers who participated in
the seminar programme related to the 2024 SSPCC were taken about the notes taken from the programme
review regarding the purpose, content, assessment, and evaluation processes and the suitability of the table
of specifications prepared to determine the outcomes. In this interview process, two questions were asked to
the teachers as ‘What should be focused on in terms of purpose, content and assessment and evaluation
processes during the examination of the programme?’ and ‘Is the prepared specification table suitable for
determining the acquisitions related to sustainability?’ since they are the implementers of the programme.
Notes were taken about the teachers' answers to the questions, and their suggestions were received. After
the interviews with the teachers, the process of examining the programme started. The two-dimensional
specification table was designed to include the grade level, unit number, learning outcome number, and
outcome number. An example from the appropriate SSPCC is given in Table 1. OB8; in the table refers to the
first learning outcome related to sustainability, and OB8; refers to the second learning outcome related to
sustainability. The encodings made within the scope of the study were also made for other grade levels,
similar to this example.
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Table 1. Example From the Coding Table for A Grade Level

Grade Level Units Learning Outcomes Number Acquisition Number
Physical Science and
Career Exploration

9" grade Force and Motion 6 OB8;
Fluids 4,6 OB8,,0B8;
Energy 4,6 0B84,0B8;

The components in the programme were examined independently by two researchers. Then, taking into
account the coding given in the programme, the data obtained for the sub-problems of the research were
compared, and an attempt was made to increase the number of data points with a common opinion by
discussing the findings with consensus and differences of opinions. Afterwards, the opinions of a physics
education specialist who examined the 2024 Secondary School Physics Course Curriculum and two physics
teachers whose opinions were taken before were consulted again. In line with the suggestions from the
physics education experts and teachers, the researchers reviewed their data and made the necessary
corrections. Miles and Huberman's (1994) formula was used to examine the agreement between the
researchers. As a result of the calculation, the reliability coefficient was determined to be 0.93. Since the
reliability coefficient obtained is above 0.80, it can be said that the findings are reliable (Miles & Huberman,
1994). Validity is a concept related to the suitability of data collection tools for the research. In the study,
since the 106-page document of the secondary school physics course curriculum obtained from the official
website of the Ministry of National Education was used as a data collection tool, it was accepted that this
document was suitable for the purpose.

Table 2. Basic and Sub-Dimensions of Sustainable Development According to the 17 UN Goals
Economic Dimension Ecological Dimension Sociological Dimension
Responsible Production and

. Climate Action Healthy and Quality Life
Consumption
D Work E i N
ecent Work and Economic Terrestrial Life End Poverty
Growth
Industry, Innovation and o . .
Clean Water and Sanitation Reducing Inequalities
Infrastructure
Accessible and Clean Energy Qualified Education
inable Citi
Sustainable C!t!es and End Hunger
Communities
Life in Water Gender Equality
Peace, Justice and Strong
Institutions

Partnerships for Goals

The authors created the table above by considering the economic, ecological and sociological dimensions of
sustainability of the 17 goals set by the UN at its summit in 2015.

Ethical Disclosure

Ethics Committee Approval: Since this research includes textbook analysis, ethics committee approval was
not obtained.

Findings

This section presents the findings and discussions related to the first and second sub-problems of the
concept of sustainability examined within the study's scope.

1) Are the economic, ecological, and sociological dimensions of sustainable development addressed in the
purpose, content, assessment, and evaluation components of the 2024 secondary physics curriculum?
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In the examinations, it was observed that the 2024 Secondary School Physics Course Curriculum included the
concepts of freedom, diligence, friendship, flexibility, responsibility, saving and patriotism, which are related
to the economic and sociological dimensions of sustainability and also express ‘human values'. It is
understood that while addressing the issue of sustainability throughout the programme, care is taken to
ensure that skills, tendencies, social-emotional learning skills, and values related to the concepts are together.
By addressing sustainability and these skills, sustainable development's economic, ecological, and social
dimensions were more understandable. In addition, the concepts of self-awareness, self-regulation,
communication, cooperation, and social awareness from ‘social emotional’ learning skills are included. It was
observed that the subject of sustainability was included in at least one unit at each grade level within the
framework of literacy skills’, which expresses adapting to new situations, noticing changes and transferring
technological innovations to daily life. When the 2024 Secondary School Physics Course Curriculum was
examined in terms of measurement and evaluation activities, it was seen that process-based assessments
were primarily included. In particular, it is seen that students' skills related to the field of physics, conceptual
skills, dispositions, social-emotional learning skills, values, literacy skills, and interdisciplinary relationships are
recommended using traditional assessment and evaluation tools as well as project studies and performance-
based assessment and evaluation. In this framework, structured grids, posters, concept maps, exit cards, short
films, animations, question boxes, designing experiments, making presentations, designing products or
models and worksheets are suggested to be used to assess student achievement. It is understood that the
assessment and evaluation activities proposed within the programme framework aim to determine and
develop students' economic, ecological, and sociological awareness of sustainability.

In this framework, it can be stated that the programme emphasises measurement and evaluation by
including techniques such as preparing posters, brainstorming, opinion development, open-ended questions,
short report writing, concept map preparation and project assignments. These findings related to the first
sub-problem show that the economic, ecological and sociological dimensions of sustainable development
are addressed in the purpose, content and assessment and evaluation components of the 2024 secondary
physics curriculum by considering the characteristics of the units at each grade level.

2) Is the 2024 secondary school physics curriculum associated with the economic, ecological, and sociological
dimensions of sustainable development? Findings and discussions related to the sub-problem:

The findings related to this sub-problem are presented in tables that consider the grade levels. Throughout
the programme, learning acquisitions were expressed in the units at each grade level. However, there are two
or more student learning acquisitions statements under each learning outcome statement. In this study, the
term ‘student acquisitions’ was preferred.



Table 3. Determinations on Sustainability at the Ninth Grade Level

Unit Name Key Concepts

Student Acquisitions

Velocity, acceleration, average
velocity, instantaneous velocity,
translational motion, rotational
movement, vibration movement

Force and Motion

Fluids
Pressure, buoyancy
Heat, temperature, internal
Energy energy, specific heat, heat

capacity, phase change, thermal
equilibrium, heat transfer

Discusses the importance of the green
wave system in traffic in terms of fuel
savings.

Understands the importance of wind
formation in providing renewable energy
sources.

Reasoning the relationship between
plastic waste in the oceans and the
pressure and buoyancy forces acting on
garbage islands.

Generates ideas about the factors that
affect the heat transfer rate in solids.

Based on daily life experiences, students
can reflect on the factors that affect the

speed of heat transfer in solids.

Table 3 shows that at the ninth-grade level, sustainability is emphasised in five learning acquisitions in the
units ‘Force and Motion," ‘Fluids,” and ‘Energy.” As can be seen from the table, one of these acquisitions is
related to the "Force and Motion" unit, two are related to the "Fluids" unit and two are related to the
“Energy" unit. Regarding Force and Motion, students understand that the green wave system in traffic is
important in energy conservation. Regarding Fluids, students understand the relationship between wind
formation and pressure in providing renewable energy sources. Based on this idea, they generalise the
relationship they have identified between fluid velocity and fluid pressure to arrive at Bernoulli's Principle. It is
stated that the teacher may ask students to brainstorm about the use of thermal insulation materials in
building construction in terms of energy conservation. Students should also evaluate the efficient use of
national resources in terms of their contribution to the national economy and sustainability. The programme
includes acquisitions statements under each learning outcome. The acquisitions statements in the table
above are related to sustainability's economic, ecological, and sociological dimensions

Table 4. Findings Related to Sustainability at the Tenth Grade Level
Student Acquisitions

Unit Name Key Concepts

Can compare renewable and
non-renewable energy sources.

Renewable energy, non-renewable

Energy energy

When Table 4 is examined, it is seen that at the tenth grade level, sustainability is emphasised in only one
learning acquisitions, namely in the ‘Energy’ unit. In this context, it is recommended that teachers assign
students’ performance tasks such as preparing and presenting booklets, posters, and banners to raise
awareness about country resources and issues to consider when purchasing electrical appliances, and to help
them gain an understanding of sustainability, global warming, and rational use of resources in order to make
positive contributions to society. The gains related to renewable energy sources are directly related to
sustainability's economic, ecological, and sociological dimensions. Although these recommendations have
been made in the curriculum, no explanation has been provided regarding the physical conditions of the
classrooms, the adequacy of technical equipment, and how teachers will carry out these activities. This
situation has been evaluated as a deficiency in the programme.
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Table 5. Findings Regarding Sustainability at the Eleventh Grade Level
Unit Name Key Concepts Student Acquisitions
Magnetic field, magnetic force,
magnetic flux, eddy current
Eddy voltage, alternating current,

Can make scientific inferences about

Electricity and Magnetism the structure and applications of

transformers.
transformer
Can inquire about the usage areas
and importance of superconductors.
Matter and Its Nature Semiconductor, superconductor Under the guidance of their teacher,

students brainstorm ideas about how
public transportation is more
economical,environmentally friendly,
and sustainable.

When Table 5 is examined, it is seen that at the 11" grade level, emphasis on sustainability is made three
learning acquisitions in the units ‘Electricity and Magnetism’ and ‘Matter and Its Nature." As can be seen from
the table, one of these acquisitions is related to the “Electricity and Magnetism" unit, two are related to the
“Matter and Its Nature “unit. The three learning acquisition in the table can relate to sustainability's
economic, ecological, and sociological dimensions. In this context, students were asked to brainstorm about
the importance of public transportation in terms of its environmental, economic, and sustainability aspects
under the guidance of their teachers. Additionally, the teacher emphasised the need to explain that the
energy consumed during the transmission of electricity produced in power plants varies depending on the
resistance of the conductor.

Table 6. Findings Related to Sustainability at the Twelfth Grade Level

Unit Name Key Concepts Student Acquisitons
Work done by the friction force, Can use deductive reasoning to
E i f . -
nergy conservat|o'n .O energy, and determine the work done by friction.
efficiency.
Photoelectric effect, photon, Can inquire about the applications of

Matt d Its Nat .
atterand fts Tature threshold energy the photoelectric effect.

When Table 6 is examined, it is observed that at the 12" grade level, emphasis on sustainability is made two
learning acquisitions in the units ‘Energy’ and ‘Matter and Its Nature.’ The two learning acquisitions in Table 6
are related to sustainability's economic, ecological, and sociological dimensions. Students can achieve these
learning acquisitions through examples from daily life in the lessons. For example, road friction leads to
higher fuel consumption in motor vehicles, causing economic losses and environmental pollution and
negatively affecting human health. The second acquisition in Table 6 is related to the application areas of the
photoelectric effect. In this context, it is understood that the teacher assigns tasks such as preparing posters
and making presentations to students to relate their knowledge of the photoelectric effect in solar panels,
which are used to produce energy without harming the environment, to semiconductors through group
work.

Discussion, Conclusion, and Recommendations

The science of physics aims to understand the relationship between space, time, matter, and energy through
experiments and observations. The fundamental philosophy of the Physics Course Curriculum is to ensure
that students acquire knowledge, skills, attitudes, and values related to the science of physics. The physics
course curriculum includes physics related projects conducted in Turkiye with the aim of instilling in students
both human values such as patriotism, thrift, and helpfulness and essential skills, including sustainability
awareness, information literacy, and digital literacy. Since these objectives are closely related to the content
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structure and themes of the 2024 secondary school physics course curriculum, it is considered beneficial to
summarise the content here.

When creating and sequencing the themes in the Physics Teaching Programme, their prerequisites and
horizontal and vertical consistency were considered. Within this scope, the themes of the physics course are:
"Physics Science and Career Exploration,’ ‘Fluids,’ ‘Force and Motion," and ‘Energy’ in the 9*" grade; ‘Force and
Motion," ‘Electricity,’ ‘Energy,’ and ‘Waves' in the 10" grade; ‘Matter and Its Nature,’ ‘Force and Motion,’
“Electricity and Magnetism,” and “Optics” in 11" grade and in 12" grade, “Energy,” “Force and Motion,”
“Matter and Its Nature,” and “Waves.” However, upon examining the units, it was observed that sound waves,
a critical topic in mechanical waves, were not included in any grade level. Although the subject headings in
the themes are the same at different grade levels, when examined in terms of learning outcomes, it is seen
that they aim to achieve different gains. Care has been taken to design this programme in such a way that it
establishes links with the ‘Social Sciences’ disciplines within the framework of inter-programme relationships
at all grade levels. In the 2024 Secondary Education Physics Programme, in addition to the themes at each
grade level, four hours have been allocated for 9™ and 10" grade levels and six hours for 11™ and 12" grade
levels for activities planned to be carried out within the scope of the course, as decided by the departmental
teacher council.

The physics teaching programme emphasises cooperation between educational institutions, non-
governmental organisations, local authorities, and municipalities on global warming and climate change,
among our most important issues. This programme aims to encourage students to engage with sustainability
issues by utilising their knowledge of physics. The topic of sustainability is covered in the 9% grade ‘Fluids’
unit, where it is recommended that students be informed about the piles of waste caused by plastic and solid
waste on the surface of sea surface due to the buoyancy of water using visual materials. In line with this
recommendation, students were asked to use brainstorming techniques to devise solutions for the piles of
rubbish on the surface of sea to benefit society. In the ‘Force and Motion’ unit, students were recommended
to know the importance of green wave systems in traffic for fuel economy. Furthermore, in the ‘Energy’ unit
of the 9™ grade, it is recommended that students evaluate the importance of heat insulation in terms of
energy conservation and the rational use of Tirkiye's assets, contributing to the country's economy and
sustainability. In the 10%" grade programme, in the ‘Energy’ unit, within the scope of performance tasks, it was
recommended that students make presentations with visuals to raise awareness about national asset
awareness, sustainability, global warming, waste, and the precautions to be taken with the electrical
appliances they use at home. When examining the 11" grade themes related to sustainability, it was
recommended that students brainstorm with the guidance of their teachers on the importance of public
transportation and how it can be more economical, environmentally friendly, and sustainable in the 'Matter
and Its Nature’ unit. In the 'Electricity and Magnetism’ unit, it is recommended that teachers explain to
students that the resistance of the conductor forming the transmission line changes during the transmission
of electrical energy in power plants, thereby providing them with information on sustainable energy
transmission. When examining the ‘Optics’ theme, it is recommended that a discussion environment be
created under the teacher's guidance regarding the lighting of existing light sources at home, at school, in
classrooms, and corridors, and that awareness be raised among students. Although the discussions in this
unit do not directly emphasise sustainability, they raise awareness through responsibility, patriotism, and
thrift values. When examining the 12" grade themes related to sustainability, in the ‘Energy’ unit, it is
recommended that students conduct research on energy loss due to friction and prepare posters and
presentations on the importance of energy conservation using the information they obtain, thereby raising
awareness about sustainability. In the ‘Matter and Its Nature’ unit, students are encouraged to work in groups
to increase their knowledge of the photoelectric effect in solar panels used in solar energy and
environmentally friendly energy production. Through this approach, students are asked to relate the
photoelectric effect in solar panels to semiconductors, emphasising the importance of photoelectric systems
in terms of access to clean energy.

Even if groundbreaking scenarios for the future are put forward, people will need flexibility, resilience,
creativity, participatory skills, economic restraint, responsibility, and interpersonal ethics to overcome these
problems and provide mutual support. The 2024 Secondary Education Physics Curriculum emphasises
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accessible clean energy, clean water, global warming, climate change, and responsible production and
consumption. These ideas encourage people to care for and protect others and are indispensable
sustainability principles. It can be stated that the programme under review does not emphasise the concept
of a single world and coexistence, but instead focuses on national values, patriotic values and patriotism.
Throughout the programme, principles of sustainable education, such as interdisciplinarity, holism, vitality,
inquiry, flexibility, participation, innovative learning, learning by doing, thriftiness, efficiency and effectiveness,
continuity and nature-friendliness, are incorporated in different ways, taking into account the characteristics
of each grade level. In addition, it has been observed that critical thinking, which is important in physics
education, has been emphasised in every theme in the programme. Inquiring, critical, analytical, reflective,
and holistic thinking are key to sustainable development. In its 2005 report, UNESCO stated that education
and training are at the centre of the sustainable approach. This concept will enlighten the world's people on
creating a sustainable future. Sustainability should not be addressed solely in terms of its environmental
dimension but in conjunction with its sociological, economic, and cultural dimensions. A sustainable society
addresses social needs, well-being, economic opportunities, and broader environmental issues while
supporting the ecosystem (Agyeman, Bullard, and Evans, 2002). Therefore, it is stated that the ‘education for
sustainable development’ approach should not be limited to environmental protection but should be
addressed with a more comprehensive content that includes economic, social, and cultural dimensions.

Physics courses taught at the secondary education level provide a conceptual foundation for students
choosing health, science, and engineering fields during their university education. In this era, called the
Fourth Industrial Revolution, it does not seem easy to predict what the world will look like. Therefore, if we
fail to shape the future for the next generations, we may face a world we do not want. For this reason,
institutions responsible for education and training must implement projects that equip 21st-century children
and young people with the knowledge, skills, attitudes, and values necessary to keep pace with this era and
achieve sustainable development (WEF, 2017). As Klaus Schwab suggests, social transformation can only be
achieved this way. System-oriented thinking considers examining the whole more important than examining
the parts. Therefore, systemic thinkers focus on how the parts work together and their interactions rather
than breaking the system into separate parts to understand it (Shaked & Schecter, 2018) and considering
that awareness of sustainable development goals, consciousness, and determination can only be achieved
through education. Therefore, it is crucial to organise the spaces used at all levels of education and the topics
taught in class from a sustainable development perspective, select appropriate educational tools and
methods, and encourage educators to reflect on their knowledge and skills on sustainability in their
professional lives.

The transformation to be achieved through education must be multi-faceted and multi-component.
Implementing this transformation depends on effectively implementing systematic, innovative, applicable
and transformative learning methods in all stages of education, including analysis, design, advancement,
application to daily problems and evaluation (ISTE Standards for Students, 2019). When reviewing the 2024
SSPCC, it is evident that all of the above-mentioned issues have been considered. While sustainability is
included within the framework of '‘Reading Skills,” it is also addressed in the context of trends, social and
emotional learning skills, values, and interdisciplinary relationships. While the programme emphasises almost
every dimension of sustainability, it is important for the programme'’s success that this information is also
included in the units of textbooks, which are an important tool of the curriculum. According to Tekbiyik
(2006), preparing and evaluating textbooks are important elements of the teaching process both for students
and teachers. Textbook authors should understand learning psychology and educational outcomes
(Binbasioglu, 1994, p. 33). In addition, textbooks are influential in making decisions regarding classroom
learning and teaching activities (Yalin, 1996). We cannot expect textbooks written by individuals lacking
awareness and commitment to sustainability to meet the programme's objectives fully. Similarly, teachers
who deliver the lessons must also have the knowledge and skills to apply their knowledge and skills to
sustainability in school and non-school environments. The fact that education is the fundamental
determinant of the future in economic, social, political and technological terms must always be taken into
account. Sustainability competencies must be considered and taught to build a sustainable life in educational
environments (Keser Aschenberger, 2021). When the 2024 SSPCC is examined, it is thought that although
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active methods and techniques are emphasised, the status of laboratory facilities across Turkiye, the
adequacy of information technologies in schools, and the adequacy of teachers' laboratory skills are not
sufficiently considered. In the literature, despite teachers stating that they possess laboratory skills, it is noted
that they face difficulties in conducting experiments in the laboratory (Dindar & Yaman, 2003;
Karamustafaoglu, 2006; Biylk, Demir and Erol, 2010). Additionally, teachers report that they do not use
laboratories due to reasons such as lack of experience, lack of equipment, insufficient safety, high costs, and
large class sizes (Arslan, Ogan Bekiroglu, Siiziik and Giirel, 2014; Aykutlu, Bezen and Bayrak, 2016; Koc-Unal
& Seker, 2020). It has been suggested that criteria related to these programme components be included in
assessment tools such as performance tasks, assignments, and so on, and in graded scoring keys to assess
values, attitudes, literacy, and social and emotional learning skills. The learning-teaching experiences included
in the programme aim to provide a comprehensive framework that facilitates interdisciplinary relationships,
employs different teaching techniques that contribute to lifelong learning, and provides students with a
holistic perspective. It is recommended that students be encouraged to produce projects that contribute to
science, society, technology, the environment, and the economy. This recommendation is considered to be
more focused on raising awareness of sustainability. However, no explanation has been provided on how and
with what resources these activities will be carried out. It remains unclear who will cover the costs and what
resources will ensure the implementation of student-centred, active learning methods. Furthermore, the
absence of the concepts of light pollution, electronic pollution, and noise pollution, which are of great
importance in terms of sustainability, in the units of ‘Matter and Its Nature,’ ‘Energy,” ‘Waves,” and 'Optics’ has
been considered a significant shortcoming of the programme.

The 2024 Secondary Education Physics Curriculum emphasises the importance of students transforming their
content knowledge through the activities provided in the programme throughout all themes. For these
learning acquisitions to be achieved, it is important to focus on students’ readiness levels and the adequacy
of school facilities. In particular, physics is important in raising students’ awareness of 21st-century skills and
sustainable development. Considering that physics principles are frequently used in our daily activities,
consciously or unconsciously, the importance of teaching physics becomes more apparent. In addition, it is
believed that including systematic thinking skills in the programme will contribute to developing skills in
holistically approaching physics concepts.

Within the scope of the 2024 SSPCC, emphasis has been placed on exercises and experiments in lessons to
enable students to learn through experience. However, in addition to the above discussions on school
laboratory facilities and teachers' laboratory skills, conducting fieldwork and needs analysis is necessary.

The 2024 SSPCC has been structured based on the joint text of the Turkey Century Education Model. The
programme frequently emphasises creating a classroom environment where students are active in lessons,
express their thoughts freely, and develop communication skills. In the 2024 SSPCC, it is recommended that
scientific activities involving research, inquiry, experimentation, and observation be organised and conducted
by a group of educators using an interdisciplinary and contextual approach. Additionally, it is suggested to
integrate programme-wide elements (social-emotional learning skills, values, literacy skills, etc.) into the
learning process to create new meaningful entities within the knowledge and skills framework. Educational
experiences within the programme aim to create a comprehensive framework that provides students with a
holistic perspective, uses various teaching strategies to ensure lasting learning, and encourages
interdisciplinary connections.

The following conclusions were reached by examining the 2024 SSPCC, published with the
emphasis on the Maarif Model and the Turkish Century, in the context of sustainable development and
education.

e When the content of the 2024 SSPCC is examined, it is seen that the programme'’s values, trends,
literacy, and social-emotional learning skills, taking into account the subject characteristics of the
units, are directly or indirectly related to the economic, ecological, and sociological dimensions of
sustainability outlined in the UN's 2030 Agenda.
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In the 2024 SSPCC, the learning acquisition for each grade level is linked to the economic, ecological
and sociological dimensions of sustainability, considering the subject characteristics.

It can be stated that the concept of sustainability has been adopted in the assessment and
evaluation activities of the 2024 SSPCC. Within this framework, it has been concluded that, in
addition to raising awareness among students from 9% to 12™ grade through interdisciplinary
studies, artistic activities, competitions, campaigns, and mind games, they are directed towards
research, discovery, and problem solving based on performance tasks, project-based learning, and
problem-based learning approaches.

Based on the discussions and findings of this study, the following recommendations have been made.

Textbooks are the most basic materials for teaching and learning activities. Therefore, when selecting
textbook authors, their awareness of sustainability and whether they have scientific publications on
sustainability should be considered.

The knowledge and skill levels of teachers responsible for teaching should be determined, and in-
service training should be organised with the support of expert trainers as needed.

Not only teaching programmes but also school buildings and gardens should be adapted to instil
sustainability awareness and consciousness in students.
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2024 Yilinda Yayimlanan Ortaogretim Fizik Programinin Siirdiiriilebilir
Kalkinma ve Egitim Baglaminda incelenmesi

Selahattin Génen' Bllent Basaran ?
Makale Bilgisi Ozet
Anahtar Kelime Dogal kaynaklarin bilingsizce kullanilmasi ve asini tiketimden kaynakli toprak, su ve
Fizik 8gretim programi, hava ekosisteminin kirlenmesi sonucu ortaya cikan kresel sorunlarin ¢éziimi yasamsal
F|"2|k.(.e<_;"|t|m.|,. bir konudur. Bu konu yasamsal bir énem tasidigi icin sirdirilebilir bir gelismenin
Sffrdffrfflebflfr kalklnma, gerceklesmesinde nitelikli egitimin dénemli rol oynadigi diinya genelinde kabul
Strdurdlebilirlik gormektedir. Bu nedenle bircok tilke, 6gretim programlarini, farkindahd yiksek bireyler

yetistirmek tzere glincellemektedirler. Bu ¢alismada, 2024 yilinda yayimlanan fizik dersi
ogretim programinda yer verilen kazanimlarin, Birlesmis Milletlerin 2030 kalkinma

Yiikleme: 27.09.2024 hedefleri ile iliskilendirilip iliskilendirilmediginin degerlendirilmesi amaglandi. Bu amag
dogrultusunda, dokiiman analizi yontemi kullanilarak, programda her sinif diizeyinde
Kabul: 24.03.2025 strddrdlebilirlik konusuna hangi Gnitelerde yer verildigi belirlenmeye caligildi. Program
boyunca, sirdirilebilir egitime yonelik ilkelerden; disiplinler arasi olma, butunsellik,
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o6grenme, tutumluluk, verimlilik ve etkin olma, devamlilik ve dogaya uygunluk ilkelerine

yer verildigi ve surdurilebilirlik konusuna iliskin becerilerin  "okuma becerileri”
Arastirma Makalesi kapsaminda kazandinimasinin hedeflendigi sonucuna varildi. Program cercevesinde,
ogrencilerin hissederek 6grenmelerine imkan saglamak amaciyla derslerde uygulama
ve deney yapmaya vurgu yapiimis olmakla birlikte, okullarin laboratuvar olanaklari,
ogretmenlerin bu programi yuritebilme bilgi ve becerileri konusunda bir saha
calismasindan ve bir ihtiya¢ analizinden so6z edilmemesi 6nemli bir eksiklik olarak
degerlendirilmistir. Program uygulamaya konulduktan sonra her sinif dizeyinde,
programin uygulamadaki basarisi konusunda arastirmalar yapilmal, donutler
verilmelidir.
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Giris
Dordinct sanayi devrimiyle birlikte kentlere gog, betonlasma, yesil alanlarin hizla yok olmasi, plansiz
kentlesme, barinma ve ulasim problemleri, kiltirel kaynasamama, sosyal katmanlar arasindaki esitsizlikler,
yoksullasma, egitim cagindaki cocuklarin okula gonderilememesi gibi sorunlar hem glnimiz neslinin
yasamini olumsuz etkilemekte hem de gelecek neslin yasamini zora sokmaktadir. Bu tarz kiresel hareketler,
insanlarin ekosisteme yonelik algilarinin yasadiklari cevrenin dinamiklerinden, sahip olduklari birikimlerinden
ve uygulamalarindan bagimsiz olmadigini géstermektedir (Birel, 2021). ikinci diinya savasi sonrasinda basta
Avrupa ulkeleri olmak tzere bircok Ulke savasin yikici kayiplarini telafi etmek amaciyla buytk sanayi hamleleri
baslatarak daha fazla Gretmeyi ve Urettiklerini diinya pazarlariyla bulusturmayi temel motivasyonlari haline
getirdiler. Tarim alanlarindan daha ¢ok verim elde etme amaglh kullanilan zirai ilaglarin insan ve hayvan saghgi
Uzerindeki etkileri 1960'li yillarin baslarinda Carson tarafindan ortaya konuldu. Carson (1962), Silent Spring
ismiyle yayinladigi cevre kitabinda toksikoloji, epidemiyoloji ve ekoloji lizerine yaptidi arastirmalarini bir araya
getirerek tarim ilaglarinin insan ve hayvan saghgi tzerindeki olumsuz etkilerine dikkat ¢cekmistir. Bu ¢alismada,
Carson her ne kadar sirdurulebilir gelismeden dogrudan séz etmese de dinyanin dikkatini strdirilebilir
yasam kavramina yoneltmeyi saglamistir. Birlesmis Milletler Diinya Cevre ve Kalkinma Komisyonu (The World
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Commission on Environment and Development-WCED) tarafindan “Ortak Gelecegimiz” adl Brundtland
Raporuna goére surdurilebilir kalkinma “Bugliinkii nesillerin ihtiyaclariny, gelecek nesillerin ihtiyaclarint
karsilama yeteneginden édiin vermeksizin karsilamaktur” olarak tanimlanmistir (Brundtland, 1987). WCED
tarafindan yapilan bu tanim, gezegenimizin gelecegi konusunda uluslararasi diizeyde bir anlayis olusturmada
etkili olmustur (Gedik, 2020, s.197). Brezilya'nin Rio de Janerio kentinde yapilan Diinya Zirvesi'nden sonra
strdurdlebilir kalkinma kavrami énemli hale gelmis ve Diinya genelinde bir¢ok Glkenin anayasalarina dahil
edilmistir (Rugerrio,2021).

Mevcut ylzyilin kilit kavrami olarak kabul edilen strdirilebilir kalkinma kavrami, 1970'lerde ortaya ¢ikti ve
1987'de Stockholm'da diizenlenen Birlesmis Milletler (BM) cevre kirliligi ve asit yagmuru konferansi sirasinda
oncelikli yerini aldi. 21. ylzyilin baslarindan beri, diinya genelinde uluslar arzu ettikleri diinyanin nasil olmasi
gerektigi Uzerinde tartismalar yarttlyorlar. Bu i¢c gdzlem, sirdirilebilir kalkinmaya elverisli bir toplumsal
cerceve olusturmayi, mevcut ve gelecek nesillerin refahini saglamayl amaclayan stratejilerin ve girisimlerin
formile edilmesine yol a¢mistir. Sonug¢ olarak, sirdirilebilir kalkinma, oncelikle ekonomik bir soylem
olmaktan ¢ikmis cevre bilimi, sosyoloji, sehircilik ve ydnetim bilimlerini kapsayan ¢ok disiplinli bir konu
olmustur. Sireg icinde egitimin slrdirilebilir kalkinmada roliniin 6nemi kavranmis ve egitim bilimleri
alaninda da bu kavrama yer verilmistir. Egitimin sirdurulebilir gelismedeki roli artik bilim insanlari, politika
yapanlar, sivil toplum kuruluslari ve miilki idareler tarafindan da kabul gérmektedir. Ozelikle kiresel
sorunlarin farkinda olan, doganin korunmasinin 6énemini kavrayan yenilikgi, elestirel ve yaratici dustinen
bireylerin yetistirilmesi ve bu yolla toplumsal zihniyet degisiminin saglanmasi egitim alaninin temel
amaclarindan biri haline gelmistir. 19-22 Mayis 2015'te Glney Kore'nin incheon kentinde 160 (lkenin
katilimiyla diizenlenen Diinya Egitim Forumunda “incheon Bildirisi” hazirlandi. Hazirlanan “incheon Bildirisi
Egitim 2030"'da kapsayici, esit, kaliteli egitim ve herkes igin yasam boyu 6grenmeye vurgu yapilmistir.
Birlesmis Milletler UNESCO'ya 2030 egitim giindeminin ylritilmesi ve koordinasyonu igin énci olma rolini
strdirme, bilgi paylasimi ve standart koyma, egitim hedefleri dogrultusunda ilerlemeleri izleme, yerel, ulusal
ve uluslararasi paydaslara rehberlik etme sorumlulugunu yiklemistir.

Siirdiiriilebilir Kalkinma ve Egitim

Surdurdlebilirlik kavramini bilimsel olarak ele almadan ve tasidigi derin anlami anlamadan surdirulebilir
kalkinmayi anlayamayiz. Surdurulebilir gelisme hem ekonomik hem de yasam kalitesi boyutlarini biinyesinde
barindiran bir kavramdir (Soussan, 1992) . Bu kavram sireg icinde strdirilebilirlik ve gelisme kavramlarinin
bir sentezi olarak ortaya ¢ikmistir. Strdurulebilirlik basit anlamda bir olgunun, olayin ya da varligin mevcut
durumunu korumasi, gelisme kavrami ise insanin yasam kalitesinde meydana gelen artis olarak
tanimlanmaktadir (Bozdogan, 2002). Son yillarda sirdirilebilirlik konusuna Birlesmis Milletler dnciligiinde
yapilan konferanslarla bir ortak tanimda anlayis birligi saglansa da devletlerin kisa vadeli hedefleri bu tanimin
farkli sekilde yorumlanmasina yol agmistir. Bu anlayis farkliliklarinda, devletlerin strdurdlebilirligi sadece
ekonomik gelisme olarak gormelerinin, konunun sosyolojik, ekolojik ve kulttrel boyutlarini géz ardi
etmelerinin rol oynadigi dislintilmektedir. 2000 yilina gelindiginde New York'ta gerceklesen Milenyum
Zirvesi'nde kuresel sorunlarla micadele etmek tzere toplantiya katilan bittin dinya ulkelerinin kabul ettigi
somut hedefler belirlenmis ve bu hedeflere ulasmak icin caba gdsterilmesi karari alinmistir. Milenyum
zirvesinde belirlenen hedeflerin basinda; gelismemis Ulkelerdeki acligi ve yoksullugu ortadan kaldirmak, her
bireyin evrensel dizeyde temel egitime kavusmasini saglamak, toplumsal cinsiyet esitligini desteklemek,
cocuk Slimlerini azaltmak, anne saghgini iyi hale getirmek, dogal kaynaklarin tiketimini en aza indirmek,
toprak, su ve orman ekosistemini korumak gelmektedir (UN, 2015). Bu zirvede ayrica, hedefleri
gerceklestirmek icin kiiresel capta isbirlikleri gelistirmenin gerekliligi de vurgulanmistir (11ISD, 2012; UN, 2000).
Bu zirvenin ¢iktilarindan biri de 2004-2014 déneminin strdurulebilir gelisme odakl egitim donemi olarak ilan
edilmesi ve bu amaca hizmet edecek egitim politika, plan ve programlarina vurgu yapilmasidir (1ISD, 2012;
OECD, 2008; UN, 2002). Surdurtlebilir gelisme odakli egitim yaklasimi; bireylerin strdarilebilir kalkinma
bilinci kazanip harekete gecmek icin motive olduklari, elestirel diisiinme becerilerini sergileyerek gelecege
dair senaryolar hazirlama ve karar verme yeterligi kazandiran katilimci ve isbirlikgi 6grenme ydntemlerinin
benimsendigi bir egitim yaklasimidir (UNESCO, 2014). 21. yluzyil egitim anlayisinin “tek diinya, birlikte yasam
ve kuresel vatandaslik “ bilincini kazandirmayi amaglamasi gerektigi strekli vurgulanmaktadir (Morin, 2003).
Surdurdlebilir kalkinma odakli egitim, kiresel iklim degisikligi, yoksulluk ve achk sorunlarinin giderilmesi,
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biyocesitliligin korunmasi, temiz suya ve enerjiye erisim, nitelikli egitim, bilincli Gretim ve tiketim aliskanhg:
gibi ayni zamanda surekli kalkinmaya konu olan amaglari da gerceklestirmeyi hedefleyen bir egitim anlayisidir
(Bulut ve Cakmak, 2018). BUtlin bu tartismalar sirdirllebilir gelisme ve egitimin birbiriyle olan bagini da
goOstermektedir. Surdurilebilir kalkinma ile uyumlu becerilerin gelistiriimesinde egitimin énemli rol oynadigi
yadsinamaz. Egitim, slrdurilebilir bir gelecek icin toplumsal zihniyet degisimi saglamada énemli bir aragtir
(UNESCO, 2002;2005).

Surdurdlebilir kalkinma egitimi; strdurilebilir bir gelecedi insa etmeyi amaclayan, bireylerin tiketim
aliskanliklarini diizenleyerek, geleneksel tiiketim aliskanliklarindan kurtulmasini saglayan ve sistemli diisiinen
bireylerin yetistiriimesini amaglayan bir egitimi temsil etmektedir (Bulut ve Cakmak, 2018). Sistemli diisiinme,
bir sistemin tam olarak anlasilabilmesi icin sistemi olusturan her bir bilesenin ve bu bilesenler arasindaki
etkilesimlerinin derinlemesine incelenmesinin gerektigini, bilesenlerden birinde meydana gelen sorunun diger
tim parcalari etkileyecegini ifade eden bir anlayisi savunan bir egitim yaklasimidir (Bartlett, 2001). Sistem
anlayisi, ayr bir disiplin olarak gorilmemeli, ¢cok gesitli alanlarda kullanilan disiplinler Gsti bir digsiime bigimi
olarak degerlendirilmelidir (Oztiirk, 2022). Bundan dolay sistemli diisinme ayni zamanda sirdrilebilir
kalkinmanin anahtar kavramidir. Strdirilebilir kalkinma; mevcut neslin ve gelecek nesillerin kaliteli yasamini
garanti edebilecek toplumlar insa edebilmek icin kiresel vatandaslik kavraminin 6nemsendigi, stirdurdlebilir
kalkinmanin dortli sac ayaklarini olusturan ekonomik, ekolojik, sosyolojik ve kiltirel dengelerin birlikte
gozetildigi bir anlayisi temsil etmektedir (Oztiirk, 2017). Bu dengeleri gézetecek olan insanogludur. Ne yazik
ki konu ile ilgili literatliri inceledigimizde, dinyamizin sirdirilebilir bir dinya olarak kalmasina en ¢ok
insanoglunun ortaya koydugu yasam tarzinin engel oldugunu gérilyoruz (Oztiirk,2022). Ancak hicbir sorunun
net ve tek ¢dziimu yoktur. Olumlu ve olumsuz yonleri birlikte distintilmeyen ¢ozim 6nerileri kestirilemeyen
sonuclar ortaya cikarabiliyor. Bu nedenle sorunlarin bitiincil bir yaklasimla ele alinmasi gerekir. Bunun
saglanabilmesi icin bireysel ve toplumsal zihniyet degisimine ihtiya¢ vardir. Bireysel ve toplumsal zihniyet
degisiminin olugmasinda egitimin dnemli rol oynadigi gerceginin g6z ardi edilmemesi gerekir. Strdirulebilir
kalkinma ekonomik, sosyal, cevresel ve kultiirel boyutlari olan ayni zamanda genis vizyon gerektiren bir
konudur (Ozturk, 2017). BM'nin 2015 yilinda yaptigi zirvede strdirilebilir kalkinma amagclar bu bakis agisiyla
daha somut hale getirilmis ve 17 hedef belirlenmistir. Belirlenen bu amaclardan biri de egitime atfedilen
“nitelikli egitim” hedefidir. Bu amag, Birlesmis Milletlere tye tim Ulkeler tarafindan benimsenmis ve ulusal
politikalarinin bir parcasi haline getirilmistir. Strdlrulebilir kalkinma amaclarina iliskin biling ve kararlihgin
ancak egitim ile kazandirlabilecedi dustntlmektedir. Bu dustincelerin uygulamaya geg¢mesi igin egitimin her
basamaginda 6grenme ortamlarinin ve ders iceriklerinin bu amaca uygun bir sekilde diizenlenmesi, uygun
strateji, yontem ve teknikler secilerek dgrencilerin kazanimlara ulagsmalari saglanmalidir. Egitimin ¢ok yonli ve
cok tarafli olabilmesi icin 6grenmenin bilissel, duyussal ve psikomotor boyutlarinin tamaminda sistemli,
strekli, uygulanabilir ve donustirici 6grenme yaklasimlarinin kullanilmasi gerekir. Bu nedenle, sadece
politika belirleyiciler degil ayni zamanda uygulayicilarin da bu bilincle hareket etmeleri gerekir. Ozellikle ders
programlar ve ders kitabi tasarimcilarinin farkindalik diizeyleri ve tutumlar énemli hale gelmektedir. iklim
degisikligi, surdirdlebilir su ve enerji tiketimi, yenilenebilir enerjiye olan gereksinim konusundaki inang,
biyocesitliligin korunmasi, aclk, yoksulluk, ekonomik sikintilar vb. konularda daha fazla farkindaliga ve
duyarliliga sahip tasarimci ve yazarin kiresel konulara daha hassas davranacaklari dustntlmektedir. Bu
program ve kitaplari kullanan 6gretmenlerin sinif i¢i 6gretim uygulamalarinda kuresel sorunlar konusundaki
farkindalik dizeyleri, tutumlar ve duyarlliklari énemli rol oynamaktadir. Ogretim siireci boyunca
o6gretmenlerin bu konulari ne kadar sahiplendigi ve bu konulari basarili bir sekilde isleme konusunda ne
kadar yetkin olduklari g6z 6ninde bulundurulmasi gereken diger bir husustur. Bu konularda belirlenen
eksiklikleri dikkate alarak ©6gretmen yetistirme ve gelistirmeden sorumlu kurumlarin da sirdirdlebilir
kalkinmayi 6gretim programlari ile bitiinlesik hale getirmesi gerekir. Ogretmenler égrencileri icin 8grenmeyi
kolaylastirmada en 6nemli role sahip kisilerdir. Okullarda yalnizca 6gretim programlari ve ders kitaplari
yoluyla &grencileri bilin¢li hale getirmek olanakli degildir. Bunun yaninda egitim ortamlarinin ve fiziksel
cevrenin de bu anlayis cercevesinde dlzenlenmesi gerekir. Bu tasarim ve dizenlemeler uyum icinde
yapildiginda 6grenciler strdurilebilirligin ne oldugunu gozlemleyerek, yaparak ve yasayarak 6grenmis olurlar.
Bu noktada o6gretmenlere disen bir baska gorev de, 6grencilerin kiresel sorunlara iliskin fikirlerini ve bu
sorunlara yonelik gelistirdikleri ¢c6zim Onerilerini elestirel, sistemli, analitik ve yansitici disiinme yaklasimiyla
ortaya koyup koymadiklarini belirlemektir.
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Surdurdlebilirlik konusuyla ilgili Turkiye'de yapilan ilk calismalar incelendiginde bunlarin daha cok cevre
egitimi boyutunu ele alan (Sengiil, 2001; Ozdemir, 2007) ve ilkdégretim diizeyinde cevre egitimine ydnelik
tutumlari belirleyen calismalarla sinirh kaldigi goriilmektedir (Alp, Ertepinar, Tekkaya ve Yilmaz, 2006; Tuncer,
Ertepinar, Tekkaya ve Sungur, 2005). Bununla birlikte, 2015 yilindan sonra daha kapsamli calismalarin
yapildigi gériilmektedir. ilkokul ve ortaokul programlarinda sirdirilebilir kalkinma (Bulut ve Gakmak,2018;
Aktas, Ozgiir ve Yilmaz, 2020), sosyal bilgiler dersi icin siirdirilebilir kalkinmaya yénelik 6gretmen ve égrenci
gorlsleri (Azrak, 2022), Sosyal bilgiler ders kitaplarinin surdurilebilirlik bilinci gercevesinde incelenmesi
(Bayram ve Cengelci Kose, 2023), sosyal bilgiler dersinde sirdurilebilir kalkinma hedefleri ve yenilenmis
Bloom taksonomisi acisindan incelenmesi (Kardas isler,2023), sosyal bilgiler, fen bilimleri ve gorsel sanatlar
derslerinin 6gretim programlarinda surdirilebilir kalkinma (Mamur ve Koksal,2016; Ates,2019; Yalgin,2022)
baslkh calismalar yapilmistir. Strduralebilir kalkinma egitimi acisindan 6gretim programlarinin analizi
konusunda farkl disiplinlerde yapilan calismalarin az sayida oldugu ifade edilmektedir (Lourdel, Gondran,
Laforest ve Brodhag, 2005). Yapilan calismalarin ¢ogunlukla cevre egitimiyle ilgili oldugu gorilmektedir
(Tanniverdi, 2009; Yiicel ve Ozkan, 2013 Urey ve Aydin, 2014). Fen Bilimleri Dersi Ogretim Programi ile ilgili bir
calisma, Ates (2019) tarafindan 2018 Fen Bilimleri Dersi Ogretim Programi (izerinde sirdurilebilirlik
konusunda yapilmistir. 2018 ilkégretim Fen Bilimleri Ogretim Programi amaclarinda siirdiiriilebilir kalkinmaya
ne dlzeyde yer verildigi sinif ve Unite temelinde incelenmistir. Calismada, toplam 10 hedef belirlenmis ve bu
hedeflerin dordinin surdurilebilir kalkinma konusu ile ilgili oldugu sonucuna varilmistir.  Ortadgretim
dlzeyinde yapilan calismalar incelendiginde cografya 6égretim programlarinda kalkinma hedeflerinin analizi
(Dere ve Cinikaya,2023), tarih 6gretim programlarinda kalkinma hedeflerinin analizi (Demirbas,2011), kimya
ogretim programlarinda kalkinma hedeflerinin analizi (Karagélge,2018), cevre egitimi 6gretim programlarinda
kalkinma hedeflerinin analizi (Kaya,2019) degerlendirmelerinin yapildigi goérilmektedir. Yiksekdgretim
dizeyinde yapilan calismalarda ise daha cok Universite 6grencilerinin gevre okur-yazarligini ve cevre
farkindaliklarini belirlemeye yonelik ¢alismalar oldugu goérilmektedir (Berberoglu ve Tosunoglu, 1995; Teksoz,
Sahin ve Ertepinar, 2010). Bu noktada surddrilebilirlik konusunun ortadgretim ve yiksekdgretim diizeyinde
yeterince ele alinmadi§i anlasilmaktadir. Surdirilebilirlik konusu literatiirde daha cok fen bilimleriyle
iliskilendirilmesine karsin, ortadgretim duzeyinde fen bilimleri (Biyoloji, Fizik ve Kimya) 06gretim
programlarindaki kazanimlarla iliskilendirilen az sayida calismaya rastlanilmistir. Bu durum, fen bilimleri
egitimi agisindan bir eksiklik olarak degerlendirilmistir. ~ Kuresel sorunlarin fen bilimleri &gretim
programlarindaki konularla buttnlesik hale getirilip getirilmediginin belirlenmesi fen bilimleri egitimi
agisindan onemlidir. Fizik egitimi ile ilgili alanyazin incelendiginde, fizik gretim programlarinin surdurilebilir
kalkinma ile iliskisini arastiran bir calismanin Kizilck ve dig. (2024) tarafindan 9. ve 10. sinif diizeyinde
yapildigi goérilmistir. Ancak tim sinif diizeylerini kapsayan herhangi bir arastirmanin yapilmamis olmasi bu
calismanin yapilmasinda temel motivasyon kaynagi olmustur. Yukaridaki belirlemeler 1s1ginda, bu calisma
kapsaminda 2024 ortadgretim fizik gretim programindaki kazanimlarin surdurilebilir kalkinma gercevesinde
degerlendirilmesi hedeflenmistir.

Calismanin Amaci

Bu calismanin birinci asamasinda, incelenen ortadgretim fizik dersi dgretim programinin amag, icerik ve
6lgme-degerlendirme bilesenlerinin ekonomik, ekolojik, sosyolojik boyutlarinin sinif diizeylerinde yer alma
durumlarinin incelenmesi, ikinci asamasinda ise 6grenme ciktilari kapsaminda kazanimlarin ekonomik,
ekolojik ve sosyolojik boyutlariyla iliskilendirilme durumlarinin strdirilebilir  kalkinma cercevesinde
degerlendirilmesi amaglanmistir.

Bu amaca uygun sekilde asagida sorulara cevap aranmistir.

1. 2024 ortadgretim fizik programinin amag, icerik ve 0Olcme-degderlendirme bilesenlerinde
surdurilebilir kalkinmanin ekonomik, ekolojik ve sosyolojik boyutlari ele alinmis midir?

2. 2024 ortadgretim fizik programinda yer alan kazanimlar, sirdirilebilir kalkinmanin ekonomik,
ekolojik ve sosyolojik boyutlari ile iliskilendirilmis midir?
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Yontem
Arastirmanin Modeli

Bu calismada, nitel arastirmalarin bir cesidi olan dokiman analizi modeli kullanildi. Dokiiman analizi hem
basili hem de elektronik ortamda bulunan belgelerin sistemli bir sekilde incelenerek yorumlanmasina olanak
taniyan bir arastirma yontemdir (Karasar, 2005). Creswell (2002)'ye gore dokiiman analizi, bir arastirmada
incelenen olgu veya olaylarla ilgili bilgilerin yer aldigi belgelerin derinlemesine incelenmesiyle elde edilen
bilgilerin bir batlnlik iginde sunulmasidir. Bu analiz yontemi, arastirmacilara zaman kazandirma, maliyeti
azaltma acgisindan avantaj saglar. Buna ek olarak, veri kaynaklarinin diizenlenmesini ve yeni veri setlerinin
olusturmasini da kolaylastirir (Yildinm ve Simsek, 2016; Baxter ve Jack, 2008; Crabtree ve Miller, 1999).

Veri Toplama Araglari ve Verilerin Analizi

Bu arastirmanin verileri, Milli Egitim Bakanhgi (MEB) Talim Terbiye Kurulu Baskanligi tarafindan 2024 yilinda
yayimlanan ve 106 sayfadan olusan Ortadgretim Fizik Dersi Ogretim Programi (OFDOP)'ndan elde edilmistir.
(https.//tymm.meb.gov.tr/ogretim-programlari/fizik-dersi).

Verilerin analizinde BM'nin belirlemis oldugu hedefler dikkate alinmistir (Tablo 2). BM'nin belirlemis oldugu
hedefler igin ayrica, Tirkiye Cumhuriyeti Strateji Bltce Baskanlhgi tarafindan 2020 yilinda yayinlanan
Surdirulebilir Kalkinma Amacglari ve Gostergeleri baslkh dokiimandan yararlanilmistir (Tlrkiye Cumhuriyeti
Strateji Biltge Baskanligi, 2020). incelenen bu dokiimanda toplamda 17 hedef belirlendigi goérildi. Bu
hedefler ekonomik, ekolojik ve sosyolojik boyutlar dikkate alinarak arastirmacilar tarafindan Tablo 2'de
verildigi sekliyle siniflandirildi. 2024 OFDOP'nda yer alan kazanimlar ekonomik, ekolojik ve sosyolojik alt
boyutlar géz 6niinde bulundurularak genel bir analiz yapildi. Zira kazanimlar incelendiginde her kazanimin
strdirilebilirligin hem ekonomik hem ekolojik hem de sosyolojik boyutlari degerlendirildiginden boyutlar
agisindan bir gruplama yapilmadi.

2024 OFDOP, Tirkiye'de fizik dersine yénelik dokuzuncu siniftan 12. sinifa kadar olusturulmus ve ilk kez
2024-2025 egitim 6gretim yilinda uygulamaya konulan bir programdir.

Veri toplama suirecine baslamadan dnce arastirmacilar benzer arastirma raporlarini inceleyerek bir yol haritasi
olusturmaya calismistir. Olusturulan plan cercevesinde ilk énce 2024 OFDOP amag, icerik ve ol¢me
degerlendirme siregleri agisindan incelenmistir. Bu incelemeler sonucunda notlar alinarak programin
surdurulebilirlik amaclariyla olan iliskisi belirlenmeye calisiimistir. Daha sonra suirdirilebilirlikle ilgili
kazanimlarin yer aldigi "okuma becerileri” incelenmistir. Her sinif diizeyi icin Unite, 6grenme ¢iktisi ve
kazanimlarin surdurilebilirlikle iligkisini ortaya koyabilmek icin bir belirtke tablosu hazirlanmasina karar
verilmistir. Belirtke tablosunda kazanimlar kodlanirken sirasiyla sinif diizeyi, nite numarasi, 6grenme ciktisi
numarasi ve kazanim numarasi verildi. Daha sonra amag, igerik, 6lcme degerlendirme siregleriyle ilgili
program incelenmesinden ¢ikarilan notlar ve kazanimlari belirlemek (izere hazirlanan belirtke tablosunun
uygunlugu konusunda 2024 OFDORP ile ilgili seminer programina katilan égretmenlerin gérisleri alindi. Bu
gorisme surecinde, programin uygulayicilari konumunda olduklari icin 6gretmenlere;  “Programin
incelenmesi sirasinda amag, icerik ve 6lcme degerlendirme surecleri acisindan nelere odaklanilmasi gerekir?”
ve "Hazirlanan belirtke tablosu sirdurilebilirlikle ilgili kazanimlari belirlemek icin uygun mu?” seklinde iki
soru yoneltildi. Ogretmenlerin sorulara verdikleri cevaplarla ilgili notlar tutuldu ve &nerileri alind.
Ogretmenlerle yapilan goériismelerden sonra programin incelenmesi siireci baslamis oldu. Hazirlanan iki
boyutlu belirtke tablosu sinif diizeyi, nite numarasi, 6grenme ciktisi numarasi ve kazanim numarasi yer
alacak sekilde tasarlandi. Buna uygun OFDOP'den bir &rnek; Tablo 1'de verilmistir. Tablodaki OBS8;
surdurebilirlikle ilgili birinci kazanimi, OB8; ise stirdurilebilirlikle ilgili ikinci kazanimi ifade etmektedir. Calisma
kapsaminda yapilan kodlamalar bu 6rnege benzer olarak diger sinif dlizeyleri icin de yapiimistir.
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Tablo 1. Kodlama Tablosundan Bir Sinif Diizeyi icin Ornek

Sinif Diizeyi Uniteler Ogrenme Ciktisi Numarasi Kazanim
Numarasi
Fizik Bilimi ve Kariyer Kesfi
9.Simif Kuvvet ve Hareket 6 OBS8;
Akiskanlar 4,6 0B84, OB8;
Enerji 4,6 0OB8,, OB8;

Programda yer alan bilesenler iki arastirmaci tarafindan badimsiz sekilde incelenmistir. Daha sonra
programda verilen kodlamalar da dikkate alinarak arastirmanin alt problemleri icin ulasilan veriler
karsilastirilarak goris birligi ve goris farklihgi olan tespitler Gizerinde tartisma ydritilerek ortak goris olan
verilerin sayisi artirlmaya calisiimistir. Daha sonra 2024 Ortadgretim Fizik Dersi Ogretim Programini inceleyen
bir fizik egitimi uzmani ve daha 6nce gorisleri alinan iki fizik 6gretmeninin gorislerine tekrar basvurulmustur.
Gorislerine basvurulan fizik egitimi uzmani ve 6gretmenlerden gelen neriler dogrultusunda arastirmacilar
verilerini tekrar gdzden gegirerek gerekli diizeltmeleri yaptilar. Arastirmacilar arasindaki uyumun incelenmesi
icin Miles ve Huberman (1994) formdla kullanilmistir. Yapilan hesaplama sonucunda giivenirlik katsayisi 0.93
olarak belirlenmistir. Elde edilen glvenirlik kat sayisi 0.80'nin Uzerinde oldugu icin ulasilan bulgularin
glvenilir oldugu soylenebilir (Miles ve Huberman, 1994). Gegerlik, veri toplama araclarinin arastirmanin
amacina uygunlugu ilgili bir kavramdir. Arastirmada, MEB'in resmi sitesinden edinilen ortadgretim fizik dersi
O6gretim programina ait 106 sayfalik dokiiman veri toplama araci olarak kullanildigindan bu dokimanin
amaca uygun oldugu kabul edilmistir.

Tablo 2. BM'nin 17 Hedefine Gére Surdirilebilir Kalkinmanin Temel ve Alt Boyutlari

Ekonomik Boyut Ekolojik Boyut Sosyolojik Boyut
Sorumlu Uretim ve Tiiketim iklim Eylemi Saglikli ve Kaliteli Yagam
Insana Yak|§_|'r I,_§ ve Ekonomik Karasal Yasam Yoksulluga Son
Blyume
Sanayi, Yenilikgilik ve Altyapi Temiz Su ve Sanitasyon Esitsizliklerin Azaltilmasi
Erisilebilir ve Temiz Enerji Nitelikli EGitim
Surdurilebilir Sehirler ve 5
Topluluklar Achiga Son
Sudaki Yasam Toplumsal Cinsiyet Esitligi
Baris, Adalet ve Gliglu
Kurumlar

Hedefler icin Ortakliklar

Yukaridaki tablo vyazarlar tarafindan, BM'nin 2015 yilinda yapti§i zirvede belirledigi 17 hedefin
surdurdlebilirligin ekonomik, ekolojik ve sosyolojik boyutlari dikkate alinmasiyla olusturulmustur.

Etik Bildirim

Etik Kurul izin Bilgisi: Bu arastirma, ders kitabi analizini icerdiginden dolayi etik kurul onay belgesi
alinmamistir.

Bulgular

Bu bolimde, calisma kapsaminda incelenen sirdurilebilirlik kavramina iliskin 1. ve 2. alt probleme ait
bulgulara ve tartismalara yer verildi.

1) 2024 ortadgretim fizik dersi 6gretim programinin amag, igerik ve 6lgme-degerlendirme
bilesenlerinde sirdurulebilir kalkinmanin ekonomik, ekolojik ve sosyolojik boyutlari ele alinmis midir? alt
problemiyle ilgili bulgular ve tartismalar:

Yapilan incelemelerde, 2024 Ortaégretim Fizik Dersi Ogretim Programi'nda siirdirilebilirligin ekonomik ve
sosyolojik boyutlari ile ilgili olan ve ayni zamanda “insani degerleri” ifade eden 6zgrlik, caliskanlik, dostluk,
esneklik, sorumluluk, tasarruf ve vatanseverlik kavramlarina yer verildigi gorilmustir. Programin genelinde
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surdurulebilirlik konusu ele alinirken kavramlara yodnelik beceriler, egilimler, sosyal-duygusal 6grenme
becerileri ve dederlerin bir arada olmasina 6zen gosterildigi anlasilmaktadir. Sirdirulebilirlik kavrami bu
becerilerle birlikte ele alinarak, strdurilebilir kalkinmanin ekonomik, ekolojik ve sosyal boyutlari daha anlasilir
hale getirilmeye calisiimistir. Buna ilave olarak “sosyal duygusal” 6grenme becerilerinden 6z farkindalik, 6z
diizenleme, iletisim, isbirligi ve sosyal farkindalik kavramlarina yer verilmistir. Programda yeni durumlara
uyum gostermeyi, degisimleri fark etmeyi ve teknolojik yenilikleri giinlik yasama aktarmayi ifade eden
“okuryazarlk becerileri” ¢ercevesinde slrdurilebilirlik konusuna her sinif diizeyinde en az bir Unitede yer
verildigi gérilmustir. 2024 Ortadgretim Fizik Ogretim Programi lcme ve degerlendirme faaliyetleri acisindan
incelendiginde, daha cok siirece dayali degerlendirmelere yer verildigi gorilmistir. Ozellikle, 6grencilerde
fizik alaniyla ilgili beceriler; kavramsal beceriler, egilimler, sosyal-duygusal 6¢grenme becerileri, degerler,
okuma-yazma becerileri ve disiplinler arasi iliskileri kullanilarak geleneksel 6lcme-degerlendirme araglarinin
yani sira proje calismalari ve performansa dayali 6lcme dederlendirmelerin 6nerildigi gorilmektedir. Bu
cercevede, yapilandiriimis grid, poster, kavram haritasi, ¢ikis karti, kisa film, animasyon, soru kutusu, deney
tasarlama, sunu yapma, Urin veya model tasarlama ve calisma yapraklarinin 6grenci basarisini
degerlendirmede kullanilmasi  &nerilmistir. Program cercevesinde onerilen 06lgme degerlendirme
faaliyetlerinin de 6grencilerin siirdurilebilirligin ekonomik, ekolojik, sosyolojik farkindaliklarini belirlemeyi ve
gelistirmeyi amacladigi anlasiimaktadir.

Bu cercevede, program genelinde dgrencilerin is birligi yaparak grup calismalariyla afis, poster hazirlama,
beyin firtinasi yapma, goris gelistirme, acik uclu soru, kisa rapor yazma, kavram haritasi hazirlama ve proje
Odevleri gibi aktif olabilecekleri tekniklere yer verilerek 6lcme ve degerlendirme yapilmasina vurgu yapildig
ifade edilebilir. Birinci alt probleme iliskin bu bulgular; 2024 ortadgretim fizik dersi 6gretim programinin
amag, icerik ve Olcme-degerlendirme bilesenlerinde sirdurilebilir kalkinmanin ekonomik, ekolojik ve
sosyolojik boyutlarinin  her sinif dizeyinde Unitelerin 6zellikleri de dikkate alinarak ele alindigini
goOstermektedir.

2) 2024 ortadgretim fizik dersi 6gretim programinda yer alan kazanimlar, strdurilebilir kalkinmanin
ekonomik, ekolojik, ve sosyolojik boyutlari ile iliskilendirilmis midir? alt problemiyle ilgili bulgular ve
tartismalar:

Bu alt probleme ait bulgular sinif diizeyleri dikkate alinarak tablolar halinde sunulmustur. Program genelinde
her sinif diizeyinde yer alan Unitelerde 6grenme ciktilari ifadesi kullanilmistir. Bununla birlikte, her 6grenme
ciktisi ifadesinin altinda iki ya da daha ¢ok 6grenci kazanimi ifadesi yer almaktadir. Bu calismada 6grenci
kazanimlari ifadesi tercih edilmistir.

Tablo 3. Dokuzuncu Sinif Diizeyinde Sirdurilebilirlige Yonelik Tespitler
Unite Adi Anahtar Kavramlar Ogrenci Kazanimlari

Hiz, ivme, ortalama hiz, anlik hiz,
Kuvvet ve Hareket Oteleme hareketi, ddnme
hareketi, titresim hareketi

Trafikteki yesil dalga sisteminin yakit
tasarrufu agisindan énemini tartisir.

Riizgar olusumunun yenilenebilen enerji
kaynaklarini saglamada 6nemli oldugunu
kavrar.

Akiskanlar Basing, kaldirma kuvveti Denizlerde plastik atiklardan kaynaklanan
¢Op adalarinin basingla ve kaldirma
kuvvetiyle
iliskisi hakkinda akil yrttme yapar.
Kati maddelerdeki isi iletim hizini etkileyen
faktorlere dair fikir Uretir.

Gunluk yasam deneyimlerinden yola
¢ikararak kati maddelerdeki isi iletim hizini
etkileyen faktorlere yonelik yansitma
yapabilir.

s, sicaklik, i¢ enerji, 6z 1si,
Enerji Ist sigasi, hal degisimi, i1sil denge,
1si aktarimi
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Tablo 3 incelendiginde dokuzuncu sinif diizeyinde bes kazanimda “Kuvvet ve Hareket”, “Akiskanlar” ve
“Enerji” Unitelerinde strdurilebilirlige yonelik vurgu yapildigi gériilmektedir. Tablodan da goérildigi gibi bu
kazanimlardan bir tanesi "Kuvvet ve Hareket" Unitesi ile ilgili, iki tanesi "Akiskanlar" Unitesi ile ilgili ve iki
tanesi de "Enerji" Unitesi ile ilgilidir. Kuvvet ve Hareket ile ilgili olarak 6grenciler trafikteki yesil dalga
sisteminin enerji tasarrufu agisindan 6nemli oldugunu kavrar. Akiskanlarla ilgili olarak, 6grenciler riizgar
olusumunun yenilenebilir enerji kaynaklarini saglamada basingla iliskisini kavrar. Bu distinceden yola
cikilarak akiskanin siirati ile akigkanin basinci arasinda tespit ettikleri iliskiyi genelleyerek Bernoulli ilkesi'ne
ulasirlar. Enerji ile ilgili olarak 6gretmenin, 6grencilerden bina insasinda 1si yalitim malzemesi kullanmanin
enerji tasarrufu agisindan beyin firtinasi yapmalarini isteyebilecegi belirtilmistir. Ayrica 6grencilerin, Ulke
kaynaklarinin verimli kullaniminin tlke ekonomisine katki ve surdurilebilirlik temelinde degerlendirmeleri
onerilmistir. Programda her bir 6grenme ciktisi altinda kazanim ifadelerine yer verilmistir. Yukaridaki tabloda
verilen kazanim ifadeleri strdurilebilirligin ekonomik, ekolojik ve sosyolojik boyutlari ile iligkilidir.

Tablo 4. Onuncu Sinif Diizeyinde Sirdurilebilirlige Yonelik Tespitler
Unite Adi Anahtar Kavramlar Ogrenci Kazanimlari
Yenilenebilen ve yenilenemeyen
enerji kaynaklarini
karsilastirabilir.

Yenilenebilir enerji, yenilenemeyen

Enerji ..
enerji

Tablo 4 incelendiginde, onuncu sinif diizeyinde sadece “Enerji” Unitesinde surdurilebilirlige bir kazanimda
vurgu yapildigi gorilmektedir. Bu kapsamda 6gretmenin, 6grencilere performans gorevi olarak; elektrikli
cihazlar alinirken dikkat edilmesi gereken hususlarla ilgili Glke kaynaklarina dair biling olusturmak,
strdirilebilirlik, kiresel 1sinma ve kaynaklar akilci kullanma konularinda topluma pozitif katkilar yapma
konusunda bir anlayis kazanmalar igin kitapgik, poster, afis gibi materyaller hazirlayarak sunum yapma
gorevi vermesi dnerilmistir. Yenilenebilir enerji kaynaklari ile ilgili kazanimlar da dogrudan sirdurdlebilirligin
ekonomik, ekolojik ve sosyolojik boyutlari ile iligkilidir. Ogretim programinda bu 6neriler yapilmakla birlikte,
siniflarin  fiziksel kosullari, teknik donanimlarinin yeterliligi ve ©gretmenlerin bu faaliyetleri nasil
strdurecekleri ile ilgili bir aciklama yapilmamistir. Bu durum, program acisindan bir eksiklik olarak
degerlendirilmistir.

Tablo 5. On Birinci Sinif Diizeyinde Sirdurilebilirlige Yénelik Tespitler

Unite Adi Anahtar Kavramlar Ogrenci Kazanimlari

Manyetik alan, manyetik kuvvet,
manyetik aki, indiksiyon akimi,
indiksiyon gerilimi, alternatif
akim, transformator

Transformatoriin yapisi ve kullanim
alanlarina yonelik bilimsel ¢ikarim
yapabilir.

Elektrik ve Manyetizma

Super iletkenlerin kullanim alanlari
ve 6nemi ile ilgili sorgulama
yapabilir.

Madde ve Dogasi Yari iletken, stiper iletken Ogretmen rehberliginde
ogrenciler toplu tasimanin daha
ekonomik, cevreci ve sirdurdlebilir
oldugu konusunda beyin firtinasi
yaparlar.

Tablo 5 incelendiginde, 11. sinif diizeyinde sadece ¢ kazanimda “Elektrik ve Manyetizma"” ile “Madde ve
DogasI” Unitelerinde surdirulebilirlige yonelik vurgu yapildigi gorilmektedir. Tabloda yer alan l¢ kazanim
surdurilebilirligin hem ekonomik ve ekolojik hem de sosyolojik boyutu ile iliskilendirilebilir. Bu kapsamda
o6gretmen rehberliginde, 6grencilerden toplu tasimanin 6nemini daha cevreci, ekonomik ve sirdirulebilir
olmasiyla iliskilendirerek beyin firtinasi yapmalari istenmistir. Buna ek olarak &6gretmen tarafindan,
santrallerde Uretilen elektrigin tasinmasi sirasinda harcanan enerjinin iletkenin direncine bagli olarak degistigi
konusunda agiklama yapilmasina vurgu yapilmis.
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Tablo 6. On ikinci Sinif Diizeyinde Siirdiiriilebilirlige Yonelik Tespitler

Unite Adi Anahtar Kavramlar Ogrenci Kazanimlari
Surtinme kuvvetinin yaptigi is, Surtiinme kuvvetinin yaptigi ise
Enerji enerjinin korunumu, verim yonelik timevarimsal akil
enerjinin korunumu, verim ylritme yapabilir.
y Fotoelektrik olay, foton, esik . -
Madde ve Dogasi enerjisi Fotoelektrik etkinin uygulamalari

ile ilgili sorgulama yapabilir.

Tablo 6 incelendiginde, 12. sinif diizeyinde sadece iki kazanimda “Enerji” ile “Madde ve Dogasi” Unitelerinde
strdurulebilirlige yonelik vurgu yapildigi goérilmektedir. Tablo 6'da yer alan iki kazanim sirdirilebilirligin
ekonomik, ekolojik ve sosyolojik boyutlar ile iliskilidir. Derslerde giinlik yasamdan verilecek 6rneklerle
dgrencilerin bu kazanimlara ulagsmalari saglanabilir. Ornegin, yollardaki siirtiinmeler motorlu tasitlarda daha
cok yakit tiketimine yol acarak ekonomik kayiplara ve cevre kirliligine neden olmakta ve insan sagligini
olumsuz etkilemektedir. Tablo 6'da yer alan ikinci kazanim fotoelektrik etkinin uygulama alanlariyla ilgilidir.
Bu kapsamda 6gretmenin, 6grencilere grup calismalari yaptirarak cevreye zarar vermeyen ve enerji Uretmede
kullanilan glines panellerindeki fotoelektrik etkiye iliskin bilgilerini, yari iletkenler ile iliskilendirmeleri igin
poster hazirlama, sunum yapma vb. gorevleri verdigi anlasilmaktadir.

Tartisma, Sonug ve Oneriler

Fizik bilimi; uzay, zaman, madde ve enerji arasindaki iligskileri deney ve gdzlem yoluyla anlasiimasini
amaclamaktadir. Fizik Dersi Ogretim Programi'nin temel felsefesi, fizik bilimine iliskin bilgi, beceri, tutum ve
degerlere sahip Odgrenciler yetistirmeyi saglamaktir. Fizik dersi 6gretim programinda Turkiye'de
gerceklestirilen fizik bilimi ile ilgili projelere yer verilerek 6grencilere vatanseverlik, tasarruf, yardimseverlik
gibi insani degerlerle birlikte surdurdlebilirlik okuryazarhgi, bilgi okuryazarhgi ve dijital okuryazarlk gibi
okuma becerileri kazandiriimasi hedeflenmistir. Bu hedefler 2024 ortadgretim fizik dersi 6gretim programinin
icerik yapisiyla ve temalariyla yakindan iliskili oldugu igin burada icerigin 6zetlenmesinde yarar goriilmektedir.

Fizik Ogretim Programi kapsaminda yer alan temalar olusturulurken ve siralanirken én kosul olmalari ile yatay
ve dikey tutarliklar dikkate alinmistir. Bu kapsamda, fizik dersi temalari; 9. sinifta "Fizik Bilimi ve Kariyer Kesfi",
“Akiskanlar”, “Kuvvet ve Hareket”, “Enerji”, 10. sinifta “Kuvvet ve Hareket”, “Elektrik”, “Enerji” ve “Dalgalar”; 11.
sinifta "Madde ve Dogas!”, "Kuvvet ve Hareket”, "Elektrik ve Manyetizma”, “"Optik” ; 12. sinifta "Enerji”, "Kuvvet
ve Hareket”, "Madde ve Dogas!” ve “"Dalgalar” seklinde belirlenmistir. Ancak, tGniteler incelendiginde mekanik
dalgalarin ¢ok dnemli bir konusu olan ses dalgalarina hicbir sinif diizeyinde yer verilmedigi gorilmustr.
Temalarda yer alan konu bashklari farkli sinif dizeylerinde ayni olsa da 6grenme ciktilari agisindan
incelendiginde farkli kazanimlari hedefledikleri gorilmektedir. Bu programin ayni zamanda tim sinif
dlzeylerinde, programlar arasi iliskiler cercevesinde “Sosyal Bilim” disiplinleriyle iliski kurulacak sekilde
tasarlanmasina 6zen gosterilmistir. 2024 Ortadgretim Fizik Programi'nda her sinif diizeyinde temalara ek
olarak zlimre dgretmen kurulu karariyla ders kapsaminda yapilmasi planlanan c¢alismalar icin 9. ve 10. sinif
dlzeyinde dort saat, 11. ve 12. sinif dlizeyinde alti saatlik bir stire ayrilmistir.

Fizik 6gretim programinda, glinimizin en énemli sorunu olan kiresel isinma ve kiresel iklim degisikligi ile
ilgili olarak egitim-6gretim kurumlari, sivil toplum kuruluslar, mulki idareler, belediyeler ile isbirligine vurgu
yapildigi gorilmektedir. Bu program kapsaminda 6grencilerin fizik biliminden yararlanarak sirdurilebilirlik
konulari ile ilgilenmelerinin tesvik edilmesi amaclanmistir. Strdirdlebilirlik konusu 9. sinif “Akiskanlar”
Unitesinde suyun kaldirma kuvveti nedeniyle deniz ylzeyindeki plastik ve kati atiklardan dolay ortaya cikan
kirliligin olusturdugu ¢op yiginlari hakkinda gorsel materyallerle 6grencilerin bilgilendirilmesi dnerilmistir. Bu
oneri dogrultusunda, beyin firtinasi teknigini kullanarak dgrencilerin toplum yararina deniz ylizeyinde olusan
cop yigilari ile ilgili ¢cozim Uretmeleri istenmistir. “Kuvvet ve Hareket” Unitesinde ise trafikteki yesil dalga
sisteminin yakit tasarrufu acisindan 6nemi tartisilarak 6grencilerde farkindalik olusturulmasi &nerilmistir.
Ayrica 9. sinif “Enerji” Unitesinde 1si yalitiminin enerji tasarrufu agisindan dnemine vurgu yapilarak égrencilerin
Turkiye varliklarini akilci kullanilmalari, tlke ekonomisine katki ve sirdrilebilirlik konulari cercevesinde
degerlendirme yapmalar 6nerisi yapilmistir. 10. sinif programinda “Enerji” Unitesinde performans gorevleri
kapsaminda ogrencilerden evlerinde kullanmak Uzere aldiklar elektrikli cihazlarda dikkat edilmesi gereken
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durumlarla ilgili milli varlik bilinci, strddrilebilirlik, kiiresel 1sinma ve israf konularinda farkindalk kazanmalari
hedeflenerek gorsellerle sunum yapmalarinin 6nerildigi gorilmdistir. Sardirdlebilirlik ile ilgili 11. simf
temalari incelendiginde "Madde ve Dogas!” Unitesinde dgretmen rehberliginde 6grencilere toplu tasimanin
onemi, daha ekonomik, daha cevreci ve surdirilebilir olmasiyla ilgili beyin firtinasi yapmalari 6nerilmistir.
“Elektrik ve Manyetizma” Unitesi incelendiginde, dgretmenin elektrik Uretim santrallerinde elektrik enerjisi
tasinirken, iletim hattini olusturan iletkenin direncinin degistigini aciklayarak, dgrencilere strdurilebilir bir
enerji tasinmasi konusunda bilgi vermesi 6nerilmistir. “Optik” temasi incelendiginde 6gretmen rehberliginde
evde, okulda, sinifta, koridorlarda mevcut isik kaynaklari ile aydinlatiimasina iliskin tartisma ortaminin
olusturulmasi ve 6grencilerde farkindalik yaratiimasi istenmistir. Bu Unitede yapilan tartismalar dogrudan
strdurilebilirlige vurgu yapmasa da sorumluluk, vatanseverlik ve tasarruf degerleri Gzerinden farkindalik
yaratmaya yonelik bir amaca hizmet etmektedir. Strdirilebilirlik ile ilgili 12. sinif temalari incelendiginde;
“Enerji” Unitesinde 6grencilerin strtinme kuvvetinden dogan enerji kaybina yonelik arastirma yapmalari ve
enerji tasarrufunun 6nemine iliskin elde edilen bilgilerle ilgili poster hazirlamalari ve sunumlar yaparak
strdurilebilirlik konusunda biling olusturmalari dnerilmistir. “Madde ve Dogasi” Unitesinde 6grencilerin
gruplar halinde calisarak glines enerjisi ve gevreci enerji Uretiminde kullanilan giines panellerinde fotoelektrik
etkiye iliskin bilgilerini artirmalari énerilmistir. Bu yolla 6grencilerin, glines panellerindeki fotoelektrik etkiyi
yari iletkenler ile iliskilendirmeleri istenerek fotoelektrik sistemlerinin temiz enerjiye erisim acisindan éneminin
kavranmasina vurgu yapilmistir.

Gelecegin ¢idir acan senaryolari ortaya atilsa da insanlar bu sorunlarin Gstesinden gelmek ve karsilikli destek
saglamak icin esneklik, dayanikhlik, yaraticilik, katiimci beceriler, ekonomik kisitlama, sorumluluk ve bireyler
arasi etige ihtiyac duyacaktir. 2024 Ortadgretim Fizik Dersi Ogretim Programi'nda erisilebilir temiz enerji,
temiz su, kiresel 1sinma, kiresel iklim degisikligi, sorumlu Uretim ve tlketim konularina vurgu yapildig
gérilmektedir. insanlar dnemsemeye ve korumaya yénelten bu diisiinceler siirdiiriilebilirligin de vazgecilmez
ilkeleridir. incelenen programda tek diinya, birlikte yasam konusuna vurgu yapilmadigi, daha cok milli
degerler, ulusal degerler ve vatanseverlik Gzerinde duruldugu ifade edilebilir. Program boyunca, strdirulebilir
egitime yonelik ilkelerden; disiplinler arasi olma, butinsellik, yasamsallik, sorgulayicilik, esneklik, katilimcilik,
yenilikci 6grenme, yaparak yasayarak 6grenme, tutumluluk, verimlilik ve etkin olma, devamlilik ve dogaya
uygunluk ilkelerine her sinif diizeyinde Unitelerin 6zellikleri de dikkate alinarak farkli sekillerde yer verildigi
gorulmustar. Ayrica, programda yer alan her temada fizik egitimi acisindan énemli bir yere sahip olan elestirel
dislinmeye vurgu yapildigi gorulmustlr. Sorgulayicilik, elestirel dusiinme, analitik distinme, yansitici
distinme, butinctl dusinme surdirilebilir gelismenin saglanmasinda anahtar role sahip distnme
formlandir. UNESCO, 2005 yilinda yayinladigi raporda surdirilebilir bir gelecek olusturma konusunda dinya
insanlarini aydinliga c¢ikaracak bir kavram olan surdurilebilir yaklasimin merkezinde egitim ve 6gretimin
bulundugu ifade edilmistir. Strdirilebilirlik konusu sadece cevresel boyutuyla ele alinmamali, sosyolojik,
ekonomik ve kdlturel boyutlari bir arada dislinilerek ele alinmalidir. Gergek anlamda surdirdlebilir bir
toplum sosyal ihtiyaclara, refaha, ekonomik firsatlara ve cevre ile ilgili daha kapsamli konularin ¢oziime
kavusturuldugu ve ekosistemin desteklendigi bir toplumdur (Agyeman, Bulland ve Evans,2002). Dolayisiyla,
“strdurdlebilir gelisme igin egitim” yaklagiminin ¢evre koruma boyutuyla sinirli olmayacagi, ekonomik, sosyal
ve kultirel boyutlari igine alacak sekilde daha kapsamli bir icerikle islenmesi gerektigi ifade edilmektedir.

Ortadgretim kademesinde okutulan fizik dersleri, Universite egitimleri sirecinde saglik, fen ve muhendislik
alanlarini sececek 6grenciler icin de bir kavramsal alt yapi olusturmasi agisindan 6énemli bir isleve sahiptir.
Dordinct sanayi devrimi olarak adlandirilan ¢agimizda diinyanin gelecekte neye benzeyecedini de 0On
gormek cok kolay gibi gozikmiyor. Bu nedenle, gelecegi bizden sonraki nesiller icin sekillendirmede
basarisiz olursak istemedigimiz bir diinya ile karsi karsiya kalabiliriz. Bundan dolayi egitim ve 6gretimden
sorumlu kurumlarin 21. yizyll cocuklarina ve genclerine strduralebilir bir gelisme icin bu ¢aga ayak
uydurabilecekleri bilgi, beceri tutum ve degerlerle donanmalarini saglayacak projeleri hayata gecirmeleri
gerekmektedir (WEF, 2017). Klaus Schwab'in 6nerdigi gibi toplumsal déniisim ancak bu sekilde gerceklesir.
Sistem odakli diistinme; butinl incelemeyi parcalari incelemeden daha 6nemli gorir. Bu nedenle sistemsel
duslnenler, sistemi anlamak icin ayri ayri parcalara ayirmak yerine parcalari birlikte nasil hareket ettigine ve
parcalar arasindaki etkilesime odaklanirlar (Shaked ve Schecter, 2018). Sirdurulebilir kalkinma hedeflerine
yonelik farkindalik, biling ve kararliigin ancak egitim ile kazandirilabilecegi distnildiginde, tim egitim
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dlzeylerinde kullanilan mekanlarin ve derste 6gretilmesi hedeflenen konularin strdirilebilir kalkinma bakig
acgistyla dizenlenmesi, uygun egitsel ara¢ ve yontemlerin secilmesi ve egitimcilerin sirdurdlebilirlik
konusundaki bilgi ve becerilerini mesleki yasantilarina yansitmalari icin tesvik edilmesi blylk 6nem
tasimaktadir.

Egitim araciiiyla saglanacak bir déntsimiin ¢ok yone ve bilesene sahip olmasi gerekir. Bu ddnisimiin
yasama gecirilmesi egitimin ¢oézimleme, tasarlama, ilerletme, ginlik sorunlarin ¢éziminde kullanma ve
degerlendirme sireglerinin  tamaminda sistemli, yenilikgi, uygulanabilir ve donUlstirici 6grenme
yontemlerinin etkili bir sekilde hayata gecirilmesine baglidir (ISTE Standards for Students, 2019). 2024 OFDOP
incelendiginde, yukarida ifade edilen tim hususlarin g6z o6niinde bulunduruldugu gorilmektedir.
Surdirulebilirlige  “Okuma Becerileri” cercevesinde yer verilmekle birlikte egilimler, sosyal ve duygusal
o0grenme becerileri, degerler ve disiplinler arasi iliskiler baglaminda da yer verildigi gérilmektedir. Programda
strdlrilebilirligin hemen hemen her boyutuna vurgu yapilmakla birlikte, vurgulanan bu bilgilere 6gretim
programinin énemli bir araci olan ders kitaplarindaki tnitelerde de yer verilmesi, programin basarisi agisindan
onemlidir. Tekbiyik (2006)'a gére ders kitaplarinin hazirlanmasi ve degerlendirilmesi hem &grenciler hem de
dgretmenler icin dgretim surecinin énemli bir dgesidir. Ders kitabi yazarlari 6grenme psikolojisini ve egitsel
sonuglarini iyi bilmelidir (Binbasioglu, 1994; 33). Ayrica ders kitaplari, ayni zamanda sinif i¢ci 5grenme-6gretme
etkinliklerine ydnelik kararlar almada etkilidir (Yalin,1996). Sirdirdlebilirlik biling ve kararliigina sahip
olmayan kisilerin yazdiklari ders kitaplarinin programinin hedeflerini tam karsilamasini bekleyemeyiz. Ayni
sekilde dersi veren 6gretmenlerin de slrdirdlebilirlik konusundaki bilgi ve becerilerini okul ici ve okul disi
ortamlarda uygulayabilme bilgi ve becerilerine sahip olmalari gerekir. Ekonomik, sosyal, politik ve teknolojik
acidan egitimin, gelecegin temel belirleyicisi oldugu gercegi daima dikkate alinmalidir. Egitim ortamlarinda
strdirilebilir bir yasami insa etmek icin strdarilebilirlik yeterlikleri gdz éntine alinip dgretilmelidir (Keser
Aschenberger, 2021). 2024 OFDOP incelendiginde; 6grenci aktif yontem ve tekniklere cokga vurgu yapilmis,
ancak Turkiye genelinde laboratuvar olanaklarinin durumu, okullardaki bilgi teknolojilerinin yeterliligi,
o6gretmenlerin  laboratuvar becerilerinin  yeterliligi  konusunun yeterince g6z ©nine alinmadig
dislintlmektedir. Alanyazinda da 6gretmenlere yonelik yiritilen calismalarda laboratuvar becerilerine sahip
olduklarini ifade etmelerine karsin, laboratuvarda deney yapma konusunda sorun yasadiklar belirtiimektedir
(Dindar ve Yaman, 2003; Karamustafaoglu, 2006; BuylUk, Demir ve Erol, 2010). Ayrica, 6gretmenlerin
laboratuvarlar;; deneyim eksikligi, arag-gereg yetersizligi, guvenligin yeterli olmamasi, maliyetli olmasi,
6grenci mevcudunun kalabalik olmasi gibi nedenlerden dolayi kullanmadiklari belirtiimektedir (Arslan, Ogan
Bekiroglu, Suziik ve Gurel, 2014; Aykutlu, Bezen ve Bayrak, 2016; Koc-Unal ve Seker, 2020). Deger, egilim,
okuryazarlk, sosyal ve duygusal 6grenme becerilerinin notla degerlendirilmesi amaciyla performans gérevleri,
odev vb. dlcme araclarinda ve dereceli puanlama anahtarlarinda olcutler arasinda bu program bilesenlerine
yer verilmesi dnerilmistir. Programda yer alan 6grenme-6gretme yasantilari, 6grencilere bitincil bakis agisi
kazandiran, kalici 6grenmenin gerceklesmesine hizmet eden farkli 6gretim tekniklerini ise kosan disiplinler
arasi iliskileri kolaylastiran kapsamli bir cerceve sunmayi amaclamistir. Ogrencilerin; bilim, toplum, teknoloji,
cevre ve ekonomiye katki saglayacak projeler iretme konusunda cesaretlendirilmesi énerilmistir. Bu énerinin
daha cok surddrilebilirlik bilinci kazandirmaya yoénelik oldugu dustnllimektedir. Ancak, bu faaliyetlerin nasil
ve hangi olanaklarla gerceklestirilecegi konusunda bir aciklama yapiimamistir. Ogrenci merkezli, dgrenci aktif
yontemlerin uygulanmasi slrecinde maliyetin kimler tarafindan hangi olanaklarla saglanacagi belirsiz
birakilmistir. Ayrica, strdirulebilirlik agisindan biyik dnem tasiyan isik kirliligi, elektronik kirlilik ve gurilti
kirliligi kavramlarina “Madde ve DogasiI”, “Enerji”, “Dalgalar” ve "Optik” Unitelerinde yer verilmemesi program
acisindan dnemli bir eksiklik olarak degerlendirilmistir.

2024 Ortadgretim Fizik Dersi Ogretim Programi'nin hedefleri ile égrencilerin icerik bilgisini, programda
verilen etkinlikleri yaparak donustirmelerine bitin temalar boyunca vurgu yapilmistir. Bu 6grenme
ciktilarinin - gercgeklesebilmesi icin 6grencilerin hazirbulunusluk duzeyleri ve okul olanaklarinin yeterliligi
dnemle izerinde durulmasi gereken bir konudur. Ozellikle, 6grencilerin 21. yiizyil becerileri ve siirdiiriilebilir
kalkinma konusundaki farkindaliklarinin artirimasinda fizik bilimi énemli bir yere sahiptir. Ginlik yasam
faaliyetlerimiz icinde siklikla farkinda olarak ya da olmayarak fizik biliminin ilkelerinin kullanildigi géz éniine
alindiginda, fizik biliminin 6gretiminin ne élgiide dnemli bir konumda oldugu daha iyi anlasiimaktadir. Bunlara
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ek olarak, programda sistemli disiinme becerilerine yer verilmesinin fizik kavramlarinin butincil bir
yaklasimla ele alinmasi konusundaki becerilerin gelismesine katki saglayacagi distiniilmektedir.

2024 OFDOP kapsaminda &grencilerin hissederek &grenmelerine imkan vermek amaciyla derslerde
alistirmalara ve deney yapmaya vurgu yapilmistir. Ancak okullarin laboratuvar olanaklari ve 6gretmenlerin
laboratuvar becerileri konusunda yukarida yapilan tartismalara ek olarak bir saha calismasina ve ihtiyag
analizinin yapilmasina gereksinim oldugu degerlendirilmektedir.

2024 OFDOP, Turkiye Yizyilh Maarif Modeli ortak metni temel alinarak yapilandinimistir. Programda,
ogrencilerin derslerde faal oldugu bir 6grenme ortami ile duslincelerini serbest bir sekilde acikladigi, iletisim
becerilerini gelistirebildigi bir sinif ikliminin olusturulmasina siklikla vurgu yapilmistir. 2024 OFDOP'nda,
arastirma, sorgulama, deney ve gozlem iceren bilimsel faaliyetlerin disiplinler arasi ve baglamsal bir bakis agisi
kullanilarak bir grup egitimci tarafindan organize edilmesi ve yirutilmesi onerilmektedir. Ayrica, bilgi ve
beceriler ¢ercevesinde yeni anlamli varliklar olusturmak icin programlar arasi unsurlari (sosyal-duygusal
ogrenme becerileri, degerler, okuryazarlik becerileri vb.) 6grenme sirecine entegre etme Onerisi vardir.
Program igindeki egitim deneyimleri, 6grencilere bitinsel bir bakis agisi sunan, kalici 6grenmeyi saglamak
icin gesitli 6gretim stratejilerini kullanan ve disiplinler arasi baglantilar tesvik eden kapsaml bir cerceve
olusturmayi amaclamaktadir.

Maarif Modeli ve Tirkiye Yizyili vurgusuyla yayinlanan 2024 OFDOP'nin sirdirilebilir kalkinma ve egitim
baglaminda incelenmesiyle asagida sonuclara ulasiimistir.

e 2024 OFDOP'nin icerigi incelendiginde; programin deger, egilim, okur-yazarlk ve sosyal-
duygusal 6grenme becerileri kapsaminda, Unitelerdeki konu ozellikleri de dikkate alinarak,
BM'nin 2030 giindeminde yer alan strdurilebilirligin ekonomik, ekolojik ve sosyolojik boyutlari
ile dogrudan ya da dolayli olarak iliskilendirildigi ifade edilebilir.

e 2024 OFDOP'nda her sinif dizeyinde konu &zellikleri dikkate alinarak kazanimlar
strdurilebilirligin ekonomik, ekolojik ve sosyolojik boyutlari ile iliskilendirilmistir.

e 2024 OFDOP'daki olgme degerlendirme faaliyetlerinde surdirilebilirlik — anlayiginin
benimsendigi ifade edilebilir. Bu ¢ercevede, 6grencilerin 9. siniftan 12. sinifa kadar disiplinler
arasi calismalarla sanatsal faaliyetler, yarismalar, kampanyalar ve akil oyunlar yoluyla
bilinclenmesinin hedeflenmesine ek olarak performans gorevleri, proje tabanl 6grenme,
probleme dayali 6grenme yaklasimlarini temel alarak arastirmaya, kesfetmeye ve problem
¢6zmeye yonlendirildigi sonucuna varilmistir.

Calisma kapsaminda yapilan tartismalara ve ulasilan sonuglara bagli olarak asagidaki dneriler yapilmistir.

e Ders kitaplar egitim 6gretim faaliyetlerinin en temel materyalidir. Bu nedenle ders kitabi yazarlari
secilirken, yazarlarin strdurdlebilirlik konusundaki farkindalik diizeyleri ve siirdirilebilirlik konusunda bilimsel
yayinlarinin olup olmadigi dikkate alinmalidir.

e Ders vermekle gorevli 6gretmenlerin sirdirilebilirlik egitimi konusundaki bilgi ve beceri dizeyleri
belirlenerek ihtiya¢ durumunda uzman egiticilerin destegiyle hizmet ici egitimler diizenlenmelidir.

e Sadece Ogretim programlari degil, ayni zamanda okul binasi ve bahcesi de Ogrencilere
surdurdlebilirlik biling ve farkindaligi kazandiracak duruma getirilmelidir.
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