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Abstract 

This study aims to examine the extent to which the learning outcomes in Türkiye’s 2024 Science Curriculum 

are represented within the framework of Education 4.0, as defined by the World Economic Forum (WEF, 

2020). The analysis focuses on four core content dimensions: Global Citizenship, Innovation and Creativity, 

Technology, and Interpersonal Skills. Employing a document analysis method, the study evaluates the 

learning outcomes both quantitatively and qualitatively. Findings reveal that only 55 out of 182 outcomes 

(30.2%) are directly related to Education 4.0 competencies. These outcomes are primarily concentrated 

around limited themes such as environmental awareness, design, and physical systems, while essential 

contemporary skills like digital literacy, interdisciplinary creativity, and interpersonal interaction are largely 

underrepresented. Moreover, the integration of Education 4.0 dimensions across grade levels is uneven, with 

some grades displaying minimal representation. The results offer significant insights into how Education 4.0 

skills are incorporated into science education in Türkiye. They also provide valuable recommendations for 

developing countries seeking to modernize their science curricula in alignment with 21st-century skills. The 

findings are expected to inform curriculum developers, teacher educators, and policymakers working toward 

educational reform. 
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1. Introduction 

1.1. Introduce the problem 

The rapid technological advancements and social transformations of today's 

world have profoundly reshaped expectations regarding the quality of education 

systems. According to the World Economic Forum’s (WEF) 2023 report, mega-
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trends such as increasing inequality, misinformation, climate change, and the 

dizzying pace of technological progress are also transforming the skills 

individuals will need throughout their lives. It is estimated, however, that less 

than half of children worldwide are acquiring the skills necessary to succeed in 

the future (WEF, 2023). This situation highlights the urgent need for education 

systems to abandon traditional knowledge-transfer approaches and prioritize the 

development of 21st-century skills. 

Indeed, international organizations emphasize that developing competencies 

such as curiosity, imagination, adaptability, critical thinking, and collaboration 

through education is vital for preparing students for an uncertain future (OECD, 

2018b; UNESCO, 2017). In the literature, the term “21st-century skills” refers to 

a broad set of competencies that are considered essential for individuals to 

succeed in modern economic and social life. These skills include critical thinking 

and problem-solving, creativity, communication, collaboration, leadership, digital 

literacy, and information access (UNESCO, 2022). 

In response to the demands of the digital transformation era, the concept of 

“Education 4.0” emerged as a framework aiming to integrate these 21st-century 

skills into education systems. It envisions redesigning learning processes through 

advanced technologies such as artificial intelligence, automation, and robotics 

(UNESCO-UNEVOC, 2022). In this context, the World Economic Forum’s 2020 

“Schools of the Future” report identifies eight key transformation areas related to 

the content and experience of future education (WEF, 2020). 

Figure 1. Global Transformation Areas for Education 4.0. From “Schools of the Future: 

Defining New Models of Education for the Fourth Industrial Revolution” (World 

Economic Forum, 2020). 
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As illustrated in Figure 1, four of these areas are related to learning content: (1) 

global citizenship skills, (2) innovation and creativity skills, (3) digital technology 

skills, and (4) interpersonal social skills. The other four areas, which focus on 

learning experiences, include personalized learning, inclusivity and accessibility, 

lifelong learning, and the promotion of project- and problem-based collaborative 

learning environments (WEF, 2020). 

In Türkiye, as in many other countries, curricula are being updated in parallel 

with global trends to equip students with 21st-century competencies. High-

quality science education plays a critical role in raising individuals who can meet 

the expectations of the information age, and Türkiye has been making efforts to 

improve the effectiveness of science instruction (Aydoğdu & Kesercioğlu, 2005). 

Accordingly, the Science Curriculum has undergone major reforms in 2005, 2013, 

and 2018, with a vision to cultivate scientifically literate individuals (Turkish 

Ministry of National Education [MoNE], 2018). These revisions aimed to develop 

students' higher-order thinking skills such as scientific problem-solving, critical 

thinking, and creative reasoning (Balbağ et al., 2016). 

In 2024, the Ministry of National Education introduced a revised Science 

Curriculum under the “Century of Türkiye Maarif Model.” The new program 

adopts a holistic, student-centered approach that aims to foster individuals who 

possess the skills required by the age, continue learning throughout their lives, 

effectively use higher-order thinking and scientific process skills, uphold ethical 

and national values, and exhibit entrepreneurial qualities (MoNE, 2024). 

Moreover, the program promotes the use of out-of-school learning environments 

(e.g., science centers, museums) and encourages process-based, skill-oriented 

assessment approaches to support students’ holistic development (MoNE, 2024). 

Within this scope, it becomes essential to examine how well the updated learning 

outcomes in the science curriculum align with the content dimensions envisioned 

by Education 4.0. 

This study aims to reveal that alignment by analyzing the learning outcomes in 

Türkiye’s 2024 Science Curriculum based on the four core content dimensions of 

Education 4.0.  

1.2. Global Transformation and the Vision of Education 4.0 

In the era of the Fourth Industrial Revolution—characterized by digital 

technologies, artificial intelligence, and data-driven innovations—education 

systems are increasingly recognized as requiring a fundamental transformation. 

Leading international organizations emphasize the need to redesign current 

models of education to adapt to the uncertainty and rapid changes of the 21st 

century. According to UNESCO’s Futures of Education report (2021b), socio-

ecological and technological trends are placing unprecedented pressures on 
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educational systems. However, the report also stresses that education holds the 

potential to construct a more just and sustainable future. It calls for a renewed 

“social contract” grounded in human rights, social justice, human dignity, and 

cultural diversity, and emphasizes the need to strengthen global solidarity in 

education. Similarly, the OECD’s Education 2030 project (2018b) urges countries 

to adapt their systems to equip students with a broad set of 21st-century 

competencies, encompassing knowledge, skills, attitudes, and values necessary for 

future success. 

This transformation vision is conceptualized by the World Economic Forum 

(WEF) under the term “Education 4.0.” According to WEF (2023), Education 4.0 is 

a learner-centered approach that focuses on the broad skill sets needed for 

success in future economies, while leveraging technological and pedagogical 

innovations. Fisk (2017) defines Education 4.0 as a new educational paradigm 

that prepares individuals for the future from an early age by utilizing the 

opportunities offered by technology, embracing lifelong learning, and adapting to 

the demands of the Fourth Industrial Revolution. The WEF’s Schools of the 

Future report (2020) outlines eight key features of high-quality learning 

experiences, aiming to equip students not only with academic knowledge but also 

with critical thinking, creativity, communication, collaboration, adaptability, 

entrepreneurship, and a sense of responsibility. Furthermore, the WEF’s 

Catalyzing Education 4.0 report (2022) highlights the urgency of transformation 

in education, emphasizing that empowering learners with skill-oriented, 

technology-enabled, and innovative pedagogies has become a global imperative for 

success in the Fourth Industrial Revolution era. In line with this vision, the role 

of teachers must also evolve—from being the “sage on the stage” to the “guide on 

the side”—to promote higher-order thinking skills (e.g., analysis, synthesis, 

problem-solving) and creativity, and to facilitate active, responsible learning. 

1.3. Science Curriculum in Türkiye and 21st Century Skills 

Türkiye’s education policies have aligned with global trends by emphasizing the 

integration of 21st-century skills into curricula. As early as 2011, the MoNE 

published the “21st Century Student Profile” report, categorizing essential 

competencies into four main areas: 

Ways of Thinking – creativity, innovative and critical thinking, problem-

solving, decision-making, metacognition; 

Ways of Working – communication, effective use of native language, basic 

foreign language proficiency, and teamwork; 

Tools for Working – information literacy and ICT literacy; 
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World Citizenship – awareness of local/global citizenship, life and career skills, 

cultural awareness, and personal-social responsibility (MoNE, 2011). 

This profile envisions students as collaborative, communicative, responsible, 

critically thinking individuals who effectively use technology. 

This vision was particularly reflected in the 2018 revision of the Science 

Curriculum. Studies by Kalemkuş (2021) and Demir and Çetin (2023) show that 

the 2018 curriculum is linked to 21st-century skills. Both studies emphasized 

communication as the most prominent skill in the curriculum. While critical 

thinking, problem-solving, and information literacy were also significantly 

represented, skills such as creative thinking, entrepreneurship, and self-

management were less emphasized. Demir and Çetin (2023) noted the absence of 

media literacy, and Kalemkuş (2021) highlighted the limited presence of ICT 

literacy. Both scholars emphasized the need for a more balanced distribution of 

skills in curriculum development. 

In a comparative study, Bilir (2025) examined the 2018 and 2024 Science 

Curricula in terms of learning outcomes and competencies. It was reported that 

the 2024 program reduced the number of learning outcomes, reorganized some 

units, and restructured the student profile to encompass a broader developmental 

spectrum. Another study that explored teachers’ perspectives on the 2024 

curriculum found that teachers appreciated the inclusion of scientific culture and 

values, and viewed the simplification of content and reduced number of outcomes 

as improvements that enhance the program’s implementability (Ak & Köse, 

2024). 

These studies suggest that Turkish science curricula are undergoing a 

transformation aligned with global educational policies to incorporate 21st-

century skills. The 2018 revision aimed to integrate such competencies into 

instruction, but reviews indicated that certain skills were underrepresented and 

that a more balanced distribution was needed. The 2024 update appears to 

address these shortcomings by simplifying learning outcomes and expanding the 

student profile. This reform process presents significant opportunities for 

integrating Education 4.0 competencies more comprehensively into the education 

system. 

In the context of Education 4.0 and 21st-century skills, the literature shows 

that science education is undergoing a rapid transformation both globally and in 

Türkiye. International policy documents call for a global rethinking of education 

systems to foster resilient and adaptable individuals who can navigate an 

uncertain future. Organizations such as UNESCO, OECD, and WEF emphasize a 

shift from knowledge transmission toward the development of broad competencies 

and provide roadmaps for governments. This highlights the need for further 

improvements in embedding 21st-century skills into education. 
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Meanwhile, studies on the classroom implementation of Education 4.0 tools and 

methods indicate that technology-supported, innovative learning environments 

positively impact student achievement and skill development (Başgül & Coştu, 

2024). These findings form the basis of the present study. By exploring the 

relationship between science education and 21st-century skills through policy 

documents and academic research, this study aims to assess the alignment of 

Türkiye’s science curriculum with the goals of Education 4.0. The presented 

literature provides the conceptual framework and knowledge base necessary for 

this evaluation. Consequently, the analyses and discussions within the study will 

be grounded in up-to-date literature in both global and national contexts. 

In response to global educational trends and the growing demand for 21st-

century skills, the Ministry of National Education in Türkiye introduced a revised 

Science Curriculum in 2024. This updated curriculum aims to better integrate 

contemporary competencies and align with international benchmarks such as 

Education 4.0. 

1.4. Aim and Research Question 

The primary aim of this study is to examine the extent to which the learning 

outcomes in Türkiye’s 2024 Science Curriculum align with the four core content 

dimensions of Education 4.0, as defined by the World Economic Forum (WEF, 

2020): (1) Global Citizenship, (2) Innovation and Creativity, (3) Technology, and 

(4) Interpersonal Skills. 

Accordingly, the central research question guiding this study is as follows: 

To what extent do the learning outcomes in the Science Curriculum overlap with 

the four core content dimensions of Education 4.0? 

In addition to addressing this main question, the study also aims to evaluate 

each content dimension individually to provide a more detailed analysis of the 

curriculum's alignment with Education 4.0. 

2. Method 

2.1. Research Design 

This study employed document analysis, a qualitative research method that 

involves the systematic examination, interpretation, and content-based 

evaluation of written materials (Bowen, 2009). The primary objective was to 

determine the extent to which the learning outcomes in Türkiye’s 2024 Science 

Curriculum align with the four core skill dimensions defined by the Education 4.0 

framework. The main data source was the official Science Curriculum document 
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published by the Ministry of National Education (MoNE, 2024) and made publicly 

available online. 

2.2. Data Source 

The dataset consisted of all learning outcomes included in the 2024 Science 

Curriculum for grades 3 through 8. Each learning outcome was treated as a unit 

of analysis, and its original textual structure was preserved. These outcomes were 

examined in terms of their alignment with the four Education 4.0 content 

dimensions and were coded accordingly. 

2.3. Coding and Data Analysis 

The analysis was grounded in the Education 4.0 transformation framework 

proposed by the World Economic Forum (WEF, 2020). Coding was carried out 

based on the following four content dimensions: 

Global Citizenship Skills: Content related to environmental sustainability, 

climate change, social awareness, energy efficiency, and recycling. 

Innovation and Creativity Skills: Content promoting model creation, original 

design, problem-solving, critical thinking, and idea generation. 

Technology Skills: Topics involving electrical circuits, energy transformation, 

simple machines, space technologies, and experimental technological literacy. 

Interpersonal Skills: Content referring to empathy, cooperation, communication, 

social cohesion, and socio-emotional learning. 

These four dimensions were not only used as a conceptual framework but also 

served as analytical categories in classifying learning outcomes. Each outcome 

was assigned to the most appropriate category based on key concepts and 

intended objectives. Contextual interpretation was employed when necessary. 

In addition to thematic coding, the study also examined the distribution of 

learning outcomes across grade levels. This supplementary analysis provided 

numerical insights into how Education 4.0 skills are represented at each grade, 

contributing to an evaluation of the structural coherence of the curriculum. 

2.4. Reliability 

To ensure the reliability of the coding process, two independent researchers 

coded all learning outcomes separately. Inter-coder agreement was calculated 

using the formula proposed by Miles and Huberman (1994): 

Reliability = Agreement / (Agreement + Disagreement) 

The resulting agreement rate exceeded 85%, indicating high consistency. 

Discrepancies were resolved through discussion until consensus was reached. 
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2.5. Limitations 

This study is limited to the explicit learning outcomes stated in the 2024 Science 

Curriculum. Teacher guides, instructional methods, or classroom implementation 

examples were excluded. Furthermore, indirectly acquired skills that may emerge 

during instruction were not considered. Therefore, all interpretations were based 

solely on the textual content of the learning outcomes. 

3. Results 

In this section, the learning outcomes in the 2024 Science Curriculum were 

analyzed according to the four core content dimensions of Education 4.0: Global 

Citizenship Skills, Innovation and Creativity Skills, Technology Skills, and 

Interpersonal Skills. In addition, the distribution of the outcomes across different 

grade levels was also examined. Figure 2 presents the overall distribution of 

learning outcomes related to these four skill dimensions. 

Figure 2. Distribution of Education 4.0-Aligned Learning Outcomes by Grade 

Level in the 2024 Science Curriculum 
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3.1. Findings Related to Global Citizenship Skills 

The analysis revealed that a total of 24 learning outcomes across Grades 3 to 8 

align with the global citizenship skills dimension. These outcomes are shaped 

around key themes such as environmental awareness, energy efficiency, 

sustainability, recycling, pollution, and biodiversity. Notably, the 3rd and 8th 

grades include the highest concentration of such outcomes. 

Grade 3: Learning outcomes focus on everyday life contexts, such as waste 

separation, electricity conservation, and the protection of living habitats. 

Grade 8: The curriculum addresses global climate change, the environmental 

impacts of energy plants, and conscious energy consumption. 

Grade 5: Outcomes emphasize recycling, waste management, and the efficient 

use of natural resources. 

These learning outcomes frequently include high-level cognitive skills, such as 

scientific inquiry, critical thinking, and problem-solving. Action-oriented verbs 

like analyze, discuss, and propose solutions reflect the Education 4.0 emphasis on 

fostering student sensitivity to societal issues and promoting active citizenship. 

Example learning outcomes: 

“Make evidence-based predictions about energy-saving practices.” (Grade 3) 

“Draw scientific conclusions about the importance of recycling for resource 

efficiency.” (Grade 5) 

“Discuss the causes and potential consequences of global climate change.” 

(Grade 8). 

3.2. Findings Related to Innovation and Creativity Skills 

The analysis identified 14 learning outcomes in the 2024 Science Curriculum 

that directly align with the Innovation and Creativity dimension of Education 4.0. 

These outcomes predominantly include action-oriented expressions such as 

constructing models, designing, and generating original solutions. In terms of 

grade-level distribution, outcomes focused on this skill set are particularly 

concentrated in Grades 5 and 6. 

At these grade levels, students are encouraged to develop creative and tangible 

products around themes such as: 

Simple tools (e.g., dynamometers), 

Environmentally sensitive models (e.g., thermal insulation), 

Practical everyday solutions (e.g., simple machine design). 
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Additionally, several outcomes aim to foster students’ ability to generate original 

interpretations of observed phenomena and to create conceptual representations 

through model design. 

Example learning outcomes: 

“Construct a model demonstrating thermal insulation.” (Grade 5) 

“Create a scientific model representing the solar system.” (Grade 6) 

3.3. Findings Related to Technology Skills 

The analysis revealed that 16 learning outcomes in the 2024 Science 

Curriculum are directly aligned with the Technology dimension of Education 4.0. 

These outcomes aim to engage students in conducting experiments, making 

systematic observations, and conceptually classifying technological systems in 

topics such as electric circuits, energy transformations, simple machines, and 

space technologies. 

Although learning outcomes related to this skill appear most frequently in 

Grade 8, they are also notably present in Grades 5 and 6 compared to other levels. 

Through these outcomes, students are expected to: 

Grasp fundamental physical systems such as electric current, circuit 

components, and light bulb brightness, 

Identify and classify energy transformations, 

Compare the advantages and disadvantages of various types of power plants, 

Develop technological solutions to everyday problems. 

Action verbs such as formulating hypotheses, conducting experiments, and 

reasoning inductively indicate that these outcomes are closely integrated with 

scientific process skills. 

Example learning outcomes: 

“Formulate a hypothesis regarding the variables affecting the brightness of a 

bulb in an electric circuit.” (Grade 5) 

“Make scientific inferences about the effects of an adjustable resistor on bulb 

brightness.” (Grade 6) 

“Use inductive reasoning to explain the relationship between the voltage across 

and the current through a circuit element.” (Grade 8) 

3.4. Findings Related to Interpersonal Skills 

The analysis revealed that the 2024 Science Curriculum includes only one 

learning outcome that explicitly refers to interpersonal skills. This outcome, 
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found in Grade 7, emphasizes social responsibility through the statement: 

“Discuss the importance of blood donation in terms of social solidarity.” 

No other outcomes in the remaining grade levels were found to directly target 

interpersonal competencies such as empathy, collaboration, effective 

communication, or teamwork. This finding indicates that the interpersonal skills 

dimension is minimally represented in the curriculum. 

3.5. Distribution of Education 4.0 Learning Outcomes by Grade Level 

An analysis of the 182 learning outcomes in the 2024 Science Curriculum 

revealed that 55 outcomes are directly aligned with the four core content 

dimensions of Education 4.0: Global Citizenship, Innovation and Creativity, 

Technology, and Interpersonal Skills. This corresponds to approximately 30.2% of 

all curriculum outcomes. 

Table 1. Distribution of Learning Outcomes Related to Education 4.0 by Grade 

Level 

This distribution indicates that while Education 4.0-related learning outcomes 

are spread across all grade levels, they are not evenly distributed. Notably, the 

upper grade levels emphasize these skills more heavily, while Grade 7 

demonstrates the lowest representation of Education 4.0 content dimensions. 

The data also show that in Grade 3, the only learning outcomes aligned with 

Education 4.0 fall under the Global Citizenship dimension. No outcomes at this 

level are linked to the other three dimensions. In contrast, from Grade 4 onward, 

all dimensions except Interpersonal Skills are represented by at least one 

learning outcome at each grade level. 

Furthermore, when the 55 identified outcomes are categorized by Education 4.0 

content dimensions, the representation is as follows: 

Grade Total Learning 

Outcomes 

E4.0-Related 

Outcomes 

Percentage 

(%) 

3 20 5 25.0 

4 19 5 26.3 

5 28 11 39.3 

6 32 11 34.4 

7 40 7 17.5 

8 43 16 37.2 

Total 182 55 30.2 
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24 related to Global Citizenship, 

16 related to Technology, 

14 related to Innovation and Creativity, 

1 related to Interpersonal Skills. 

These findings provide both quantitative and qualitative insight into the extent 

to which Education 4.0 competencies are integrated within the curriculum. 

Potential reasons and implications for this distribution will be discussed in detail 

in the next section. 

4. Discussion 

4.1. Global Citizenship Skills 

The findings of this study revealed that a total of 24 learning outcomes in the 

2024 Science Curriculum could be associated with global citizenship. These 

outcomes are primarily shaped around themes such as environmental awareness, 

energy efficiency, sustainability, recycling, pollution, and biodiversity. 

Specifically, these themes appear in outcomes related to electricity conservation 

and the protection of living habitats in Grade 3, efficient resource use and 

recycling in Grade 5, and climate change and the environmental impact of power 

plants in Grade 8. The use of higher-order cognitive verbs such as “predict,” “draw 

scientific conclusions,” and “generate solutions” indicates that these outcomes aim 

not only to convey knowledge but also to promote active citizenship by fostering 

problem-solving skills, global responsibility, and social awareness. 

However, most of these outcomes are environmentally focused, and the concept 

of global citizenship seems to be narrowly framed around ecological awareness. As 

noted by Oğuz Haçat and Tekkol (2017), Turkish science curricula often address 

citizenship themes through environmental issues, while socio-cultural 

dimensions—such as global cooperation, respect for cultural diversity, human 

rights, and global inequalities—are largely neglected. Although the concept of 

“global citizenship” is included for the first time among the program’s objectives 

(MoNE, 2024), it is predominantly represented in an indirect manner (e.g., 

“conscious use of natural resources”), with no explicit reference to deeper concepts 

like climate justice, environmental equity, or ecological footprint. 

International comparisons highlight both the strengths and the development 

areas of Türkiye’s curriculum in this domain. For example, Finland’s science 

curriculum addresses not only environmental but also cultural awareness and 

global responsibility through an interdisciplinary approach. In the national core 

curriculum, the theme of “participation and global responsibility” is defined as a 

key competence area across all subjects (Finnish National Board of Education, 
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2016). Students are encouraged to evaluate scientific issues such as climate 

change and biodiversity in both scientific and societal contexts. 

Similarly, Estonia emphasizes environmental themes in global citizenship 

education while incorporating human rights and intercultural communication to 

some extent. Estonia is regarded as one of the leading European countries in this 

area and promotes global citizenship competencies systematically throughout 

formal education (SOLIDAR Foundation, 2020). 

Singapore, on the other hand, primarily delivers global citizenship education 

through programs outside the science curriculum, but within a well-structured 

institutional framework. Under the 21st-century competencies model, “Civic, 

Global, and Intercultural Literacy” is defined as a distinct category, aiming to 

cultivate students as active members of the global community. Notably, 

Singapore ranked first in the 2018 PISA Global Competence assessment, 

highlighting the effectiveness of this approach (OECD, 2018a). 

In recent years, South Korea has also begun to systematically integrate global 

awareness and citizenship themes into its curriculum. Citizenship competence is 

listed among the core skills in the 2015 revised curriculum, with growing 

emphasis in science classes on sustainable development, science-technology-

society relationships, and ethical discussions. Additionally, Korea actively 

participates in UNESCO-led Global Citizenship Education (GCED) initiatives 

(UNESCO, 2021a). 

Compared to these countries, Türkiye’s new science curriculum supports 

environmental global awareness but does not yet systematically address broader 

concepts such as sustainable development and planetary citizenship. 

In conclusion, the 2024 Science Curriculum in Türkiye marks a significant step 

forward in fostering global citizenship competencies by promoting sensitivity to 

global issues through themes such as environmental awareness, energy 

conservation, and recycling. However, while these outcomes support basic 

ecological literacy, more comprehensive and systematic integration of concepts 

such as the Sustainable Development Goals (SDGs), intercultural engagement, 

global ethical challenges, and humanity’s shared scientific heritage is needed. 

Structuring science education not only on knowledge but also on values from a 

global citizenship perspective would align more closely with the vision of 

Education 4.0 (WEF, 2020). 

4.2. Innovation and Creativity Skills 

The findings of this study indicate that a total of 14 learning outcomes in the 

2024 Science Curriculum align with the “Innovation and Creativity” dimension of 

Education 4.0. The use of action-based expressions such as “creating models,” 
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“designing,” and “producing original solutions” in these outcomes demonstrates 

the curriculum’s aim to foster students’ creative thinking and productivity skills. 

Particularly in Grades 5 and 6, students are expected to develop tangible products 

around themes such as simple tools (e.g., dynamometers), environmentally 

friendly systems (e.g., thermal insulation), and practical solutions for daily life 

(e.g., simple machine design). Outcomes such as “being able to construct a model 

demonstrating thermal insulation” and “being able to construct a scientific model 

of the solar system” assign students the responsibility not only of recalling 

knowledge but also of making observations and producing original 

representations. 

However, the emphasis on creativity in the curriculum remains somewhat 

limited. National content analyses show that while the curriculum values 

experiential and context-based learning, the number of outcomes that explicitly 

highlight “creativity” is relatively low. Although teachers note that 

interdisciplinary themes and process-oriented activities support creative 

thinking, aspects such as project development, entrepreneurship, and digital 

creativity are insufficiently represented in the curriculum. In their evaluation 

within a STEM context, Elmas and Gül (2020) argue that the science program 

emphasizes only the “design” phase of the engineering design process, thereby 

constraining the broader creative process. As noted in user comments, the 

curriculum lacks clear and up-to-date learning outcomes related to contemporary 

creative approaches such as coding, gamification, augmented reality, and 

interdisciplinary production. In this respect, the curriculum supports basic 

creative thinking but falls short of realizing the digitized and multidimensional 

creativity vision required by Education 4.0. 

In an international context, Türkiye’s new science curriculum places stronger 

emphasis on innovation and creativity than its predecessors (MoNE, 2024). 

Encouraging interdisciplinary approaches, adding “innovative thinking” to the list 

of science education skills, and offering teachers greater flexibility in activity 

planning are regarded as positive developments. Nevertheless, implementation 

challenges—such as overcrowded classrooms, exam pressure, and the need for 

pedagogical transformation—may hinder the full realization of this potential. 

Comparative examples from other countries reveal promising models. Finland 

stands out with its systematic structure that fosters students’ curiosity and 

original thinking through “phenomenon-based learning” (Finnish National Board 

of Education, 2016). Project tasks, interdisciplinary research, and laboratory 

activities in science courses not only convey knowledge but also teach problem-

solving. Singapore promotes students’ original idea generation through inquiry-

based learning, research projects, and scientific investigations in science classes. 

Its top ranking in the 2022 PISA Creative Thinking assessment indicates the 

effectiveness of this approach (OECD, 2024). Estonia draws attention with 
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creative initiatives such as informatics-science collaborative robotics projects and 

the “Young Entrepreneurs” program (SOLIDAR Foundation, 2020), while South 

Korea supports design-based thinking, maker education, and project-based 

learning through initiatives like the “Creative Schools Initiative” implemented 

over the past decade (UNESCO, 2022). 

Compared to these countries, Türkiye’s curriculum includes structural 

components that support innovation and creativity, but the instructional 

ecosystem has not yet fully evolved to develop these competencies in a 

multidimensional manner. Developing explicit learning outcomes in areas such as 

digital creativity, entrepreneurship, and interdisciplinary productivity will be an 

important step toward achieving a contemporary vision of creativity in line with 

Education 4.0.. 

4.3. Technology Skills 

According to the findings of this study, a total of 16 learning outcomes in the 

2024 Science Curriculum are directly related to the “Technology” dimension of 

Education 4.0. These outcomes revolve around topics such as electric circuits, 

energy transformations, simple machines, and space technologies. They aim to 

develop students’ conceptual understanding of technological systems, support 

systematic observation and experimentation, and enhance the use of scientific 

process skills. These learning outcomes are especially concentrated in Grade 8, 

with noticeable representation also in Grades 5 and 6. 

Through these outcomes, students are expected to grasp fundamental physical 

systems such as electric current, circuit components, and bulb brightness; classify 

energy transformations; compare the advantages and disadvantages of different 

types of power plants; and develop technological solutions to everyday life 

problems. Action verbs such as “formulating hypotheses,” “conducting 

experiments,” and “reasoning inductively” demonstrate that these outcomes are 

integrated with scientific thinking and problem-solving skills. 

However, the analysis shows that most of these outcomes are based on 

traditional physical systems and do not explicitly include contemporary digital 

competencies such as digital literacy, algorithmic thinking, artificial intelligence, 

augmented reality, or coding. This highlights the need for updates to the 

curriculum in terms of digital technology integration. National studies 

acknowledge some steps toward digital transformation in the curriculum—such 

as the inclusion of QR codes, digital data collection, and graphing—but emphasize 

that digital competencies have not yet been formulated as clear learning outcomes 

(Demir & Çetin, 2023). 

International comparisons suggest that countries like Finland, Estonia, 

Singapore, and South Korea deliver technology skills in an integrated manner 
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within science education. In Finland, coding has become a compulsory subject 

from the early grades, while Estonia promotes algorithmic thinking through early 

education initiatives such as the ProgeTiiger program. Singapore offers STEM 

education enriched with virtual laboratories and artificial intelligence 

applications; South Korea defines compulsory outcomes in areas such as coding, 

data analysis, and digital ethics (Finnish National Board of Education, 2016; 

OECD, 2021; SOLIDAR Foundation, 2020; UNESCO, 2021a; WEF, 2020). 

In conclusion, while the 2024 curriculum reflects a certain level of awareness 

regarding digital technology, it lacks the structural integration required to 

systematically cultivate the competencies demanded by the contemporary digital 

age. The program largely centers on traditional physical systems, sidelining the 

dimension of digitalization. Therefore, technology skills need to be revised in 

alignment with current digital competencies. The experiences of countries like 

Finland and Estonia could serve as valuable references in this process. 

4.4. Interpersonal Skills 

The analysis conducted in this study revealed that the 2024 Science Curriculum 

includes only a single learning outcome that directly references interpersonal 

skills. This outcome appears at the 7th-grade level with the statement: “Discuss 

the importance of blood donation in terms of social solidarity,” reflecting a theme 

of social responsibility. No other outcomes at different grade levels explicitly 

target interpersonal competencies such as empathy, collaboration, 

communication, or teamwork. Thus, the program appears to offer only limited 

representation of this skill dimension (MoNE, 2024). 

The national literature emphasizes the need to highlight interpersonal 

communication and collaboration skills more prominently in curricula. For 

example, Asıl and Asıl (2024) underline that the new education paradigm 

requires both teachers and students to become cooperative individuals with global 

awareness. Demir and Çetin (2023) point out that while the 2018 curriculum 

provided minimal space for communication and social skills at the seventh-grade 

level, the 2024 curriculum introduced more interdisciplinary approaches. 

However, they argue that the new curriculum still lacks concrete references to 

interpersonal interaction within learning outcomes. Teacher opinions suggest 

that group work could enhance classroom interaction, yet challenges such as 

overcrowded classrooms make such practices difficult to implement. In this 

regard, the development of interpersonal skills seems to largely depend on 

teachers' individual initiatives (MoNE, 2024). 

Internationally, countries such as Finland, Singapore, Estonia, and South 

Korea have adopted systematic policies to integrate these skills into the science 

education process. Finland’s curriculum centers cultural and interactional 
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competencies, embedding social skills such as empathy, respect, and teamwork 

into everyday educational practice through small-group activities (Finnish 

National Board of Education, 2016; OECD, 2021). In Singapore, science lessons 

are conducted through pair or group work, and communication and collaboration 

are supported both through in-class activities and extracurricular programs 

(WEF, 2020). Estonia aims to develop students’ interpersonal competencies both 

in and beyond the classroom through a democratic school culture and a focus on 

communication skills (SOLIDAR Foundation, 2020). South Korea, on the other 

hand, has implemented significant reforms with character education and the Free 

Semester program, enabling students to experience different roles within project-

based group work (UNESCO, 2021a). 

Although the vision of the 2024 curriculum includes raising individuals capable 

of collaboration in scientific processes, this objective is not sufficiently reflected in 

the actual learning outcomes. Instead, the development of interpersonal skills is 

implicitly targeted through suggested instructional methods (MoNE, 2024). 

Therefore, classroom strategies that enhance active student participation, 

supported by teacher guidance and flexible learning environments, are seen as 

crucial. 

In conclusion, the 2024 Science Curriculum presents a structure in which 

interpersonal skills are not clearly formulated as learning outcomes. The 

experiences of countries like Finland—renowned for their long-term pedagogical 

culture—and reform-driven models like South Korea’s could offer valuable 

guidance for Türkiye. To effectively develop students’ social competencies in line 

with the needs of the modern era, it is recommended that these skills be made 

more explicitly visible in future curriculum revisions. 

4.5. Discussion of the Grade-Level Distribution of Education 4.0 Learning 

Outcomes 

The data obtained from this study indicate that approximately 30% of the 

learning outcomes in the 2024 Science Curriculum can be directly associated with 

the four core content dimensions of Education 4.0. While this ratio reflects an 

effort to address the knowledge, skills, and values required in the 21st century, it 

also suggests that such coverage is not realized in an equal or balanced manner 

across all grade levels. 

Learning outcomes related to Education 4.0 are more frequently observed in the 

5th, 6th, and 8th grades, implying that students in higher grades are exposed to 

21st-century competencies in a more comprehensive way. However, the rate drops 

significantly to 17.5% in the 7th grade—a period in which students are cognitively 

and socially more capable of engaging with complex problems. This discrepancy 

suggests an underutilization of the potential for integrated skill development at 
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this critical stage. Indeed, the literature emphasizes that the development of 

abstract thinking in upper grades enables more holistic integration of 

competencies (OECD, 2021). 

In contrast, only global citizenship-related outcomes are found at the 3rd-grade 

level, with no outcomes associated with technology, innovation and creativity, or 

interpersonal skills. This finding points to the lack of a systematic approach for 

cultivating competencies such as technological literacy or creative thinking at 

early ages. Yet, research underlines that early interaction with technology and 

the acquisition of communication and collaboration skills provide a foundation for 

more advanced competencies in later stages (Voogt & Roblin, 2012; Trilling & 

Fadel, 2009). 

Moreover, the fact that interpersonal skills are represented by only one learning 

outcome across the entire curriculum suggests a lack of emphasis on social-

emotional learning, which is one of the foundational pillars of Education 4.0. In 

contrast, countries like Finland, Estonia, and South Korea embed communication, 

empathy, and collaboration explicitly into their science curricula, integrating 

these skills into students' daily learning experiences (Finnish National Board of 

Education, 2016; OECD, 2021). In Türkiye, however, such competencies are often 

left to be developed through instructional strategies rather than clearly 

articulated learning outcomes. 

In conclusion, the grade-level distribution of Education 4.0 learning outcomes in 

the 2024 Science Curriculum reveals notable imbalances. This suggests that the 

curriculum does not fully reflect a coherent Education 4.0 vision aligned with 

national education policies. Developing a more balanced structure that 

systematically addresses contemporary educational needs is crucial for guiding 

teachers and ensuring equitable learning opportunities for all students. 

5. Conclusions 

This study examined the extent to which the learning outcomes in the 2024 

Science Curriculum reflect the key content dimensions of Education 4.0—namely, 

Global Citizenship, Innovation and Creativity, Technology, and Interpersonal 

Skills—as defined by the World Economic Forum (WEF, 2020). Findings from the 

document analysis indicate that while the curriculum includes a limited number 

of learning outcomes directly aligned with these dimensions, the examples 

identified are conceptually meaningful and illustrative. 

Among a total of 182 learning outcomes, only 55 (30.2%) were found to be 

aligned with the Education 4.0 framework. These outcomes were predominantly 

concentrated in grades 5, 6, and 8, whereas grades 3 and 7 featured significantly 

fewer learning outcomes associated with Education 4.0 competencies. In terms of 
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content areas, Global Citizenship was the most represented domain (n=24), while 

Interpersonal Skills were addressed by only a single outcome. 

Qualitative analysis revealed that the Global Citizenship dimension was largely 

confined to environmental themes, with limited emphasis on social and cultural 

dimensions. Learning outcomes related to innovation and creativity primarily 

focused on modeling and basic design tasks, without adequately incorporating 

digital or interdisciplinary creativity. The Technology dimension emphasized 

traditional physical systems, whereas modern digital competencies—such as 

coding and algorithmic thinking—were not explicitly included in the curriculum. 

The extreme scarcity of learning outcomes related to interpersonal skills suggests 

that this area is not systematically integrated into the program. This limitation 

may be due to the curriculum’s stronger emphasis on cognitive and disciplinary 

content rather than socio-emotional development, which remains implicitly 

addressed.  

In this context, the 2024 curriculum demonstrates partial alignment with the 

core objectives of Education 4.0. However, it lacks a comprehensive, balanced, and 

forward-looking structure at the level of learning outcomes. In particular, there is 

a pressing need to strengthen learning outcomes related to interpersonal 

competencies, digital creativity, and global ethics. 

This study provides important insights into how Education 4.0 is reflected in 

Türkiye’s national curriculum and offers a guiding framework for revising science 

education programs in developing countries toward contemporary competencies. 

The findings contribute valuable evidence for reforms in curriculum design, 

policy-making, and teacher training, emphasizing the need for the systematic 

integration of interdisciplinary and skills-based learning. 

In light of these findings, the following recommendations are presented: 

1. Strengthen the alignment of learning outcomes with Education 4.0 

dimensions. In particular, learning outcomes related to interpersonal 

skills and digital creativity should be increased to promote a more 

balanced and holistic curriculum. 

2. Expand the scope of global citizenship beyond environmental issues. Social 

components such as human rights, cultural pluralism, peace education, 

and global ethics should be systematically addressed through learning 

outcomes. 

3. Enrich innovation and creativity skills through interdisciplinary and 

digital contexts. Learning outcomes should include areas such as coding, 

maker activities, design thinking, and digital productivity. 

4. Update technology skills to reflect the demands of the digital age. Topics 

such as digital literacy, algorithmic thinking, artificial intelligence 
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awareness, and cybersecurity should be explicitly integrated into the 

curriculum. 

5. Ensure explicit representation of interpersonal skills. Social-emotional 

competencies such as communication, collaboration, empathy, and 

leadership should be supported not only through instructional strategies 

but also through well-defined learning outcomes. 

6. Address the imbalance across grade levels. Grade levels with limited 

representation—such as the 7th grade—should be revised to incorporate 

more Education 4.0-related learning outcomes. 

7. Incorporate international best practices into curriculum development. 

Skill-based and interdisciplinary curricular approaches from countries 

like Finland, Singapore, Estonia, and South Korea should serve as models 

for similar reforms in Türkiye. 

These recommendations are not only relevant for curriculum development but 

also provide practical guidance for teacher education, instructional 

implementation, and policy-making processes. 
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