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 This study examines the distribution and subject-based positioning of 

learning outcomes related to digital competencies, Artificial 

Intelligence (AI) literacy, and instructional technologies within the 

National Curriculum in Türkiye (NCT). Using qualitative document 

analysis of curricula published by the Ministry of National Education, 

learning outcomes were identified through a systematic keyword-

based screening process employing concepts such as digital, 

technology, AI, data, literacy, online, and citizenship. The findings 

indicate that learning outcomes across subject areas and grade levels 

place particular emphasis on digital citizenship, ethics, online safety, 

and data literacy. Science and mathematics curricula predominantly 

highlight data use and digital tools, while social sciences foreground 

ethical considerations and digital rights. Language and literature 

curricula emphasise digital communication and AI-supported learning, 

whereas history and philosophy curricula address digitalisation in 

historical and social contexts. At the level of learning outcomes, the 

curricula show substantial alignment with UNESCO frameworks and the 

EU DigComp 2.2 framework, particularly in relation to ethics and data 

literacy. However, AI-related learning outcomes do not yet reflect a 

clearly articulated progressive structure across grade levels. As this 

analysis is limited to intended learning outcomes, further research is 

needed to examine how AI pedagogy, teacher competencies, and 

assessment practices are addressed beyond the curriculum texts. 

Overall, the findings suggest that while the learning outcomes provide 

a strong ethical and citizenship-oriented orientation for digital 

education, greater coherence in AI literacy and instructional 

technology-related outcomes may further support a comprehensive 

digital competency framework. 
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Introduction 

The quality of education is directly related to the quality, content, and applicability of the 

curriculum -the cornerstone of the educational process. The aim of this study is to examine 

how the learning outcomes in the NCT align with international digital competency and AI 

literacy frameworks. The study does not evaluate the NCT as a whole; it focuses exclusively on 

the learning-outcome dimension. Curricula provide a systematic structure designed to equip 

students with the necessary knowledge and skills while allowing the determination and 

monitoring of educational goals. Ülker and Kocakülah (2023), in their analysis of the curriculum 

implemented in Science and Art Centres (BILSEMs) for gifted students in Türkiye, emphasize 

that these programs aim to foster individual talents in accordance with the revised Bloom’s 

Taxonomy. In this context, curricula not only serve as a means of knowledge transmission but 

also promote learner-centred instruction. For a curriculum to be effective, planning, content 

development, implementation, and evaluation processes must be carefully considered. Baş and 

Ercan (2023), through their descriptive analysis of the curricula used in Turkish Village Institutes, 

demonstrate how objectives, scope, and assessment practices were structured within 

instructional activities. Clearly defining objectives and scope in education enhances the 

effectiveness of curricula and determines the overall quality of the educational process. 

Similarly, Yiğit and Parlar (2025) emphasize that the decisions taken during the 20th National 

Education Council necessitate continuous reform and updating to improve the quality of 

education. 

Digital competencies and curriculum development constitute a reciprocal process: while 

emerging digital technologies and generative AI require curricula to be redesigned, curriculum 

frameworks also shape how these technologies are pedagogically adopted; accordingly, 

international policy documents emphasize managing risks such as data privacy, reliability, and 

ethical use through regulatory safeguards, governance mechanisms, and human-centred 

design principles (Miao & Holmes, 2023; OECD, 2023a). UNESCO’s Guidance for Generative AI 

in Education and Research recommends that countries design short-term actions and long-

term policy frameworks simultaneously, grounded in a human-centred and ethically guided 

approach (Miao & Holmes, 2023). This guide draws attention to “guardrails” related to risk 

areas such as data privacy and reliability and provides a holistic framework extending to 

instructional design and assessment practices (Miao & Holmes, 2023). In this study, digital 

competence is not treated as a separate analytical theme; rather, it is conceptualized as an 

operational dimension of digital competencies, reflecting how competencies are manifested at 

the level of learning outcomes. 

The OECD Digital Education Outlook 2023 differentiates between “digital transition” (the 

mere widespread use of digital tools) and “digital competencies” (the redesign of instructional 

design, assessment, and governance), underscoring the importance of systemic-level 

governance and data infrastructure for an effective ecosystem (OECD, 2023b). On the labour 

market side, the World Economic Forum’s Future of Jobs Report 2023 highlights the growing 

importance of artificial intelligence, data literacy, and analytical thinking, demonstrating the 

need for education to strengthen basic, advanced, and domain-specific digital competencies 

(World Economic Forum, 2023). 

Twenty-first-century skills, digital competencies, and Education 4.0 frame the core analytical 

perspective of this study. Twenty-first-century competencies such as digital literacy, 

information literacy, collaboration, communication, critical thinking, and creativity are 

positioned within both national and international frameworks, such as the 2023 Education 
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Vision of the Ministry of National Education (MoNE), NCT and international frameworks such 

as OECD, UNESCO, European Union. The analytical framework of this study is designed to 

interpret curriculum learning outcomes through three dimensions: digital competencies, AI 

literacy, and instructional technologies. The skills dimension of this study includes digital and 

information literacy, collaboration and communication, critical thinking and problem-solving, 

and creativity and production. The European Commission’s DigComp 2.2 framework defines 

these domains across five areas-information and data literacy, communication and 

collaboration, digital content creation, safety, and problem-solving-illustrated through more 

than 250 examples of knowledge, skills, and attitudes (Vuorikari, Kluzer, & Punie, 2022). These 

competencies are reflected in curriculum outcomes through indicators such as data-driven 

reasoning, safe and ethical use of technology, collaboration, and multimodal content creation. 

Digital competencies in education are conceptualized within the Education 4.0 framework. 

This approach envisions a learning paradigm in which digitalization and automation reshape 

both educational content and learning experiences. The World Economic Forum’s Schools of 

the Future report identifies eight critical shifts in educational content and experience (World 

Economic Forum, 2020). Similarly, the OECD (2023b) regards data governance, interoperability, 

and trust as key enablers of an effective digital education ecosystem. UNESCO’s 2023 guide 

presents policy and practical principles for the human-centred, ethical, and inclusive use of 

generative AI in education (Miao & Holmes, 2023). 

The 2023 Education Vision (MoNE, 2018) projected a phased implementation plan focusing 

on digital competencies through reforms in assessment, teacher professional development, 

and the strengthening of school ecosystems. The NCT, published in 2024, presents a holistic 

model grounded in a framework of competencies and values, aligning program learning 

outcomes with this structure (MoNE, 2024). 

The international context of the study is informed by OECD, UNESCO, and the European 

Union frameworks. The OECD (2023) emphasizes alignment between governance, data, and 

infrastructure components within digital education ecosystems. UNESCO’s AI Competency 

Framework for Students (2024a) defines 12 competencies across four dimensions: human-

centred perspective, AI ethics, AI techniques and applications, and AI system design while the 

AI Competency Framework for Teachers (2024b) describes 15 competencies across five 

dimensions: human-centred perspective, AI ethics, AI foundations and applications, AI 

pedagogy, and AI for professional learning. The two recommendations published in the Official 

Journal of the European Union in 2024 call for the development of digital skills at all levels of 

education and emphasize strengthening enablers of successful digital education, such as 

infrastructure, connectivity, and institutional capacity (Council of the European Union, 2024a, 

2024b). 

Global policy frameworks position the integration of digital and AI competencies into 

curricula from early education as a strategic priority. The first council recommendation (2024a) 

advocates for a comprehensive and progressive national approach to improving the provision 

of digital skills in education and training. The second recommendation (2024b) complements 

this by focusing on key enablers-governance, teacher education, data, and monitoring- for 

successful digital competencies. This policy–practice bridge is equally critical for the 

implementation of NCT, making it essential to examine the alignment between NCT learning 

outcomes and global frameworks such as DigComp 2.2 and UNESCO AI Competency 

Frameworks in relation to 21st-century competencies like critical thinking, problem-solving, 

data literacy, and digital citizenship (OECD, 2023b; Miao & Cukurova, 2024; Miao, Shiohira, & 

Lao, 2024; Vuorikari et al., 2022). 
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The analytical framework of the study is structured around three main themes: (1) Digital 

Competencies, (2) Artificial Intelligence (AI) Literacy, and (3) Instructional Technologies. In this 

study, digital competencies are treated as a broader contextual concept, while digital 

competencies constitute the first analytical theme and are examined directly at the level of 

curriculum learning outcomes. These three analytical dimensions are not explicitly stated as 

formal themes in the NCT. Rather, they were inductively derived through a systematic review 

of all curriculum texts published by MoNE in 2024. Across multiple subjects, recurring patterns 

related to digital learning, technology integration, AI-related concepts, data use, and digital 

content development were identified. These recurring elements formed the conceptual basis 

for defining the analytical dimensions used in this study. Although NCT does not label these 

areas as named themes, the curriculum consistently incorporates learning outcomes that align 

with digital competencies, AI literacy, and instructional technologies; therefore, these 

dimensions represent analytically constructed categories that synthesize the digital elements 

embedded across the NCT. The Common Text of NCT, which forms the conceptual foundation 

for curriculum design, assessment, and learning environments, centres on the profile of a 

“competent and virtuous individual” (MoNE, 2024). 

The study systematically maps where, how, and to what extent digital competencies are 

positioned within NCT, evaluating them in relation to the EU’s DigComp 2.2 (5 areas / 21 

competencies) and UNESCO’s AI Competency Frameworks for students (12 competencies / 4 

dimensions) and teachers (15 competencies / 5 dimensions) (Miao & Cukurova, 2024; Miao, 

Shiohira, & Lao, 2024; Vuorikari et al., 2022). 

The study is guided by the following main research question: 

How are learning outcomes related to 21st-century skills structured across the NCT in terms 

of digital competencies, Artificial Intelligence (AI) literacy, and instructional technologies? 

To elaborate on this main question, the following sub-questions are addressed: 

1. Which learning outcomes in the NCT emphasize digital competencies, Artificial 

Intelligence (AI) literacy, and instructional technologies? 

2. How are these learning outcomes aligned with 21st-century skills and international 

frameworks such as DigComp 2.2 and the UNESCO AI Competency Frameworks? 

3. How do learning outcomes related to digital competencies, AI literacy, and 

instructional technologies vary across subject-area curricula (science, social sciences, 

language, and arts)? 

4. To what extent are digital competencies explicitly addressed across the NCT, and 

how do they vary by subject area and educational level? 

Digital competencies are therefore examined within the scope of digital competencies and 

are not formulated as a separate research dimension. 

Method 

Research Design 

This study was conducted using the document analysis. Document analysis is a research 

method that generates answers to research questions through the systematic examination of 

written materials (Bowen, 2009). In this study, content analysis was specifically employed to 

descriptively classify the learning outcomes related to digital competencies, artificial 

intelligence, and instructional technologies in the NCT. 
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Data Sources 

The data for this study were obtained through a systematic review of national curriculum 

documents published by the Ministry of National Education in 2024. The analysis focused 

exclusively on the student learning outcomes articulated in these curricula. All documents were 

accessed via the Ministry’s official digital education portal. The dataset comprised 33 subject-

area curricula spanning preschool, primary, lower secondary, and upper secondary education. 

These curricula represented a wide range of disciplines, including science, mathematics, social 

sciences, languages, arts, philosophy, and physical education. The breadth of subject areas 

enabled a comprehensive examination of how digital competencies, AI literacy, and 

instructional technologies are embedded across different curricular contexts. 

Data Collection 

A structured data collection form was used to systematically document learning outcomes 

related to digital competencies, Artificial Intelligence (AI) literacy, and instructional 

technologies across the analysed curriculum documents. The form was designed to capture 

both the content of learning outcomes and their contextual information, including subject area, 

educational level, and page references. The data collection process was guided by predefined 

analytical categories derived from international digital competency frameworks, specifically 

DigComp 2.2 and the UNESCO AI Competency Frameworks. These categories ensured a 

systematic and consistent identification and recording of relevant learning outcomes across all 

curriculum documents. Table 1 presents the complete list of analytical categories and 

subcategories used in the qualitative content analysis. All learning outcomes were recorded 

and subsequently coded according to this framework. 

Table 1 

Analytical Categories Used in the Content Analysis 

Main Theme Category Subcategory 

Digital Competencies Information and Data Literacy 
Data access 

Data evaluation 

Data management 

AI Literacy 

Communication and Collaboration 
Online interaction 

Collaborative practices 

Digital Content Creation 
Content production 

Content editing 

Safety 
Privacy 

Security 

Responsible use 

Problem Solving 
Technical troubleshooting 

Adaptive use of digital tools 

AI Foundations 
Basic concepts of AI 

Understanding AI systems 

AI Applications 
Use of AI-based tools 

Practical applications 

AI Ethics Fairness 

Bias 

Accountability 

Computational Thinking Algorithmic reasoning 

Logical structuring 
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Table 1 (Continued) 

Main Theme Category Subcategory 

Instructional 

Technologies 

EdTech Tools 
Digital platforms 

Learning management 

systems 
Teaching Strategies 

Instructional design 

Technology integration 

Assessment 
Digital assessment methods 

Analytics-based feedback 

Learning Environment 
Infrastructure 

Technology-supported 

settings 
Table 1 illustrates the hierarchical structure of the analytical framework used in this study. 

The categories and subcategories provided the basis for organising the collected data and 

enabled a systematic comparison of learning outcomes across subject areas and educational 

levels. 

Data Analysis 

The data analysis was conducted using a theory-driven content analysis approach grounded 

in international digital education frameworks, specifically DigComp 2.2 and the UNESCO AI 

Competency Frameworks. The analysis followed a hierarchical structure consisting of themes, 

categories, and codes. A three-stage coding procedure was employed. In the first stage, 

curriculum learning outcomes were screened using predefined digital-technology-related 

keywords (e.g., digital, technology, artificial intelligence, data, online, ethics, safety) to identify 

content relevant to the three analytical themes: digital competencies, AI literacy, and 

instructional technologies. In the second stage, identified learning outcomes were assigned to 

one of these themes. In the final stage, learning outcomes were coded at the category level 

based on conceptual indicators derived from the referenced frameworks. To ensure analytical 

consistency and transparency, the coding framework employed in this study is presented in 

Table 2. This framework includes the main themes, categories, subcategories, operational 

descriptions, and representative indicators used in the analysis. 

Table 2 

Analytical Categories and Coding Framework 

Main Theme Category Subcategory Operational Description 
Example Indicator 

(from curricula) 

Digital 

Competencies 

Information and 

Data Literacy 

Data access, 

evaluation, 

storage 

Ability to access, 

evaluate, and manage 

data in digital contexts 

Use of datasets, 

data interpretation 

tasks 

Digital 

Competencies 

Communication 

and Collaboration 

Online 

interaction, 

sharing 

Effective communication 

in digital environments 

Online 

collaboration tools 

Digital 

Competencies 

Digital Content 

Creation 

Production, 

modification 

Creating and editing 

digital content 

Multimedia 

production tasks 

Digital 

Competencies 
Safety Privacy, security 

Safe and responsible 

technology use 

Cyber safety, 

privacy awareness 

Digital 

Competencies 
Problem Solving 

Technical 

problem-solving 

Using digital tools to 

solve problems 

Algorithmic 

problem solving 

AI Literacy AI Foundations Basic concepts 
Understanding how AI 

works 

AI concepts in 

math/science 
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Table 2 (Continued) 

Main Theme Category Subcategory Operational Description 
Example Indicator 

(from curricula) 

AI Literacy AI Applications Practical use 
Use of AI-supported 

tools 

AI-assisted 

learning 

AI Literacy AI Ethics Fairness, bias 
Ethical awareness in AI 

use 

Ethical discussions 

on AI 

AI Literacy 
Computational 

Thinking 
Algorithms Logical structuring Coding, algorithms 

Instructional 

Technologies 
EdTech Tools Platforms 

Use of digital tools in 

instruction 

Learning 

management 

systems 

Instructional 

Technologies 
Teaching Strategies 

Pedagogical 

design 
Instructional integration 

Digital lesson 

design 

Instructional 

Technologies 
Assessment 

Digital 

evaluation 
Tech-based assessment 

Online tests, 

portfolios 

Instructional 

Technologies 

Learning 

Environment 
Infrastructure 

Technology-supported 

settings 
Digital classrooms 

Table 2 presents the full coding framework used in the analysis. All learning outcomes were 

coded according to these themes and their corresponding categories and subcategories, 

ensuring analytical consistency and transparency. All coding procedures were carried out 

manually using structured coding sheets. The analysis was conducted by a single researcher 

and involved iterative coding cycles to enhance internal consistency. Coding decisions were 

continuously checked against the definitions provided in the codebook and the referenced 

international frameworks. Although inter-rater reliability was not established, this limitation is 

acknowledged in the Discussion section. To support comparative analysis, category-level 

frequency distributions were calculated across subject areas and educational levels. The 

analysis focused exclusively on student learning outcomes and did not include other curriculum 

components such as implementation processes, instructional materials, assessment practices, 

or teacher competencies. 

Findings 

The findings are presented in accordance with the hierarchical analytical structure of the 

study. Each learning outcome was assigned to one of the three themes (Digital Competencies, 

AI Literacy, and Instructional Technologies) and subsequently coded within the relevant 

analytical categories. The tables in this section report results at the category level and should 

not be interpreted as theme-level or code-level distributions. Detailed definitions of all themes, 

categories, and codes are provided in Supplementary Material (Codebook S1). To enhance 

clarity, the analytical categories associated with each theme are summarised in Table 3 prior to 

the presentation of the detailed findings. 
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Table 3 

Analytical Categories Used Under Each Theme 

Theme Analytical Categories 

Theme 1: Digital Competencies 

• Digital Literacy 

• Data Literacy 

• Digital Communication 

• Digital Safety and Ethics 

• Digital Content Creation 

• Digital Collaboration 

• Simulation and Modelling 

Theme 2: AI Literacy 

• AI Concepts and Foundations 

• AI Applications in Learning 

• Algorithmic Thinking 

• AI Ethics and Responsible Use 

• Automation and Robotics 

Theme 3: Instructional Technologies 

• Educational Technology Tools 

• Digital Assessment and Feedback 

• Learning Management and Digital Platforms 

• Multimedia and Content Design 

• Augmented and Virtual Reality 

• Technology-Enhanced Learning Environments 

The categorization presented above constitutes the analytical framework used to interpret 

the NCT learning outcomes. In the following sections, the distribution of these categories across 

grade levels and subject areas is reported. The results should therefore be read with the 

understanding that each finding reflects category-level interpretations situated within the 

broader thematic structure described in Table 3. 

This section presents the findings derived from the analysis of student learning outcomes 

in the national curricula published by the MoNE in 2024, focusing on three analytical 

dimensions: digital competencies, Artificial Intelligence (AI) literacy, and instructional 

technologies. The findings are reported at the category level and reflect how learning 

outcomes across subject areas align with international digital competency frameworks. 

To support comparative interpretation, Table 4 summarises the distribution of the three 

analytical dimensions across curricula and their correspondence with established international 

reference frameworks, including DigComp 2.2 and the UNESCO AI Competency Frameworks. 

Table 4 

Comparison of Study Dimensions with International Frameworks 

Dimension 
DigComp 2.2 

Framework 

UNESCO AI 

(Student/Teacher) 
Policy / Ecosystem 

Digital/Data Literacy 

Information and 

data literacy; 

Problem solving 

AI techniques and 

applications; Fundamentals 

of AI 

OECD data governance; EU 

recommendation on digital 

skills 

Collaboration and 

Communication 

Communication 

and collaboration 

Human-centred perspective 

(subject and ethics) 

OECD interoperability; EU 

ecosystem enablers 

Security and Ethics Safety 
AI ethics; human rights and 

responsibility 

UNESCO GenAI guidance; 

EU safe and inclusive 

digital education 

Creativity/Production 
Digital content 

creation 

AI system design; AI 

pedagogy 

WEF Education 4.0 

content/experience shifts 
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Based on the data presented in Table 4, the distribution of digital competencies, AI literacy, 

and instructional technology dimensions was examined in relation to major international 

reference frameworks, including DigComp 2.2, the UNESCO AI Competency Frameworks, OECD 

policy reports, EU recommendations, and the World Economic Forum’s Education 4.0 

framework. At the category level, strong alignment is observed in areas related to digital and 

data literacy, particularly in learning outcomes emphasising data collection, analysis, and 

verification. These findings correspond closely with the OECD’s focus on data governance and 

the EU’s emphasis on foundational digital skills. Competencies related to communication and 

collaboration in digital environments are also evident across curricula, reflecting UNESCO’s 

human-centred perspective on digital transformation and the OECD’s emphasis on 

interoperability within digital education ecosystems. Learning outcomes addressing digital 

safety and ethical use demonstrate a high degree of correspondence with international 

principles on safe, inclusive, and responsible digital education, as articulated by UNESCO and 

the European Union. In contrast, dimensions related to creativity, AI-supported production, 

and AI pedagogy appear less consistently represented. When evaluated against UNESCO’s 

emphasis on AI pedagogy and system design and the World Economic Forum’s focus on 

learning experience transformation, these areas indicate potential for further development. 

Overall, the findings suggest that curriculum learning outcomes show strong alignment with 

international standards in digital safety, ethics, and data literacy, while AI pedagogy and 

advanced AI-supported learning practices remain areas for continued enhancement. 

The first set of findings addresses Theme 1: Digital Competencies, which encompasses 

learning outcomes related to digital and data literacy, communication and collaboration, digital 

safety and ethics, and digital content creation. The following tables present the category-level 

distribution of these learning outcomes across subject areas and educational levels, illustrating 

how digital competencies are embedded within curriculum learning outcomes. 

Table 5 presents the distribution of learning outcomes related to digital competencies at 

the primary education level. 

Table 5 

Category-Level Distribution of Digital Competencies, AI Literacy, and Instructional Technologies Across 

Preschool and Grades 1–4 Curricula 

Course Title Level 

Number of 

Learning 

Outcomes 

Categories 

Preschool Preschool 6 Digital Competence, Instructional Technology 

Life Studies Grades 1–3 8 Digital Competence, Digital Citizenship 

Turkish Grades 1–4 9 
Digital Competence, Digital Literacy, 

Instructional Technology 

Mathematics Grades 1–4 10 Digital Competence, Data Literacy, Simulation 

Music Grades 1–4 4 Digital Competence, Digital Content 

Visual Arts 
Preparatory–

Grade 4 
5 Digital Competence, Instructional Technology 

Physical Education 

and Play 
Grades 1–4 12 Digital Competence, Instructional Technology 

Preschool 

(Repetition) 
Preschool 6 Digital Competence, Instructional Technology 
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Based on the data presented in Table 5, learning outcomes related to digital competencies 

are observed across all courses, although their emphasis varies by subject area. Physical 

Education and Play includes the highest number of relevant learning outcomes, highlighting 

the integration of digital tools into movement-, play-, and interaction-based learning 

processes. Mathematics learning outcomes emphasise data literacy and simulation, reflecting 

the analytical dimension of digital competencies, while Turkish and Life Studies focus on digital 

literacy, citizenship, and ethical use, supporting safe and responsible engagement in digital 

environments. 

At the category level, digital competencies function as a common axis across courses, 

indicating their broad integration within curriculum learning outcomes. Instructional 

technologies are particularly prominent in preschool, physical education, arts, and language-

related courses, suggesting a focus on technology-enhanced learning environments. In 

contrast, categories such as digital citizenship and data literacy appear in a more limited 

number of subject areas, indicating that these dimensions are not yet uniformly embedded 

across disciplines. Table 5 presents the category-level distribution of learning outcomes related 

to digital competencies, AI literacy, and instructional technologies across preschool and Grades 

1–4 curricula. To illustrate how these categories are reflected in curriculum documents, 

representative learning outcomes are provided below. 

Example 1 – Preschool Curriculum 

“Resimli öykü kitabı, dijital araçlar, afiş, broşür gibi görsel materyalleri seçebilme.” 

(Author’s translation: “Being able to select visual materials such as picture storybooks, digital 

tools, posters, and brochures.”) 

Example 2 – Preschool Curriculum 

“Teknolojik araçları yetişkin rehberliğinde, amacına uygun ve güvenli biçimde kullanır.” 

(Author’s translation: “Uses technological tools in a purposeful and safe manner under adult 

guidance.”) 

Example 3 – Grades 1–4 (Life Studies Curriculum) 

“Teknolojik araçları güvenli ve amacına uygun kullanır.” 

(Author’s translation: “Uses technological tools safely and appropriately.”) 

The second set of findings addresses Theme 2: AI Literacy, which encompasses learning 

outcomes related to foundational AI concepts, algorithmic thinking, automation, robotics, and 

ethical considerations. The following tables present the category-level distribution of AI 

literacy-related learning outcomes across subject areas and grade levels, with selected 

examples presented in Table 6. 
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Table 6 

Category-Level Distribution of Digital Competencies, AI Literacy, and Instructional Technologies Across 

Grades 2–8 Curricula 

Course Title Level 

Number of 

Learning 

Outcomes 

Categories 

Traffic Safety Grade 4 7 
Digital Competence, Artificial Intelligence, 

Instructional Technology 

Turkish Grades 5–8 12 
Digital Competence, Digital Literacy, 

Instructional Technology 

Mathematics Grades 5–8 15 
Digital Competence, Artificial Intelligence, 

Algorithmic Thinking 

Science Grades 5–8 12 Digital Competence, Data Literacy, Simulation 

Social Studies Grades 4–7 12 
Digital Competence, Digital Citizenship, Digital 

Research 

English Grades 2–8 14 
Digital Competence, Artificial Intelligence, 

Blended Learning 

German Grades 5–8 9 Digital Competence, Digital Research, Ethics 

Based on the data presented in Table 6, learning outcomes related to digital competencies 

at the lower secondary education level demonstrate a more systematic and interdisciplinary 

integration compared to earlier stages. Advanced digital concepts, including Artificial 

Intelligence (AI), algorithmic thinking, data literacy, and blended learning, are more frequently 

represented across subject areas. 

At the category level, mathematics exhibits the highest concentration of learning outcomes 

related to digital competencies, particularly in relation to AI, algorithmic thinking, and 

problem-solving. Language curricula, including English and German, illustrate technology 

integration through AI-supported learning, blended learning practices, and digital 

communication, highlighting the role of digital competencies in language education. Science, 

Social Studies, and Turkish curricula address both cognitive and value-oriented dimensions 

through categories such as data literacy, digital research, and ethical technology use. 

Digital competencies function as a central category across all courses, while AI-related 

categories are more explicitly represented in mathematics, science, and foreign language 

curricula. Categories associated with algorithmic thinking and data literacy are particularly 

prominent in mathematics and science, supporting the development of computational 

thinking. In addition, categories such as digital research, ethics, and blended learning 

contribute to students’ awareness of responsible and reflective engagement with digital 

technologies. 

The table reports findings at the category level. To illustrate how these categories are 

reflected in the NCT, the following learning outcomes are provided as representative examples 

from Grades 2–8: 

Example 1 – Grades 2–4 (Life Studies Curriculum) 

“Teknolojik araçları güvenli ve amacına uygun kullanır.” 

(Author’s translation: “Uses technological tools safely and appropriately.”) 

Example 2 – Grades 5–8 (Information Technologies and Software Curriculum) 

“Dijital ortamlardan elde edilen bilgilerin doğruluğunu ve güvenilirliğini değerlendirir.” 
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(Author’s translation: “Evaluates the accuracy and reliability of information obtained from 

digital environments.”) 

Example 3 – Grades 5–8 (Science Curriculum) 

“Deney ve gözlemlerden elde edilen verileri dijital araçlarla kaydeder.” 

(Author’s translation: “Records data obtained from experiments and observations using digital 

tools.”) 

The third set of findings addresses Theme 3: Instructional Technologies, which includes 

categories related to technology-enhanced learning environments, digital assessment, digital 

platforms, multimedia design, and VR/AR-supported learning. The following tables present the 

category-level distribution of instructional technology-related learning outcomes across 

subject areas. 

Table 7 summarises the distribution of these categories at the lower and upper secondary 

education levels. Based on the data presented in Table 7, learning outcomes related to 

instructional technologies at the upper secondary education level reflect an increasingly 

interdisciplinary and practice-oriented integration. Advanced concepts such as Artificial 

Intelligence (AI), programming, digital culture, ethics, and technology-enhanced learning 

environments are more consistently represented across subject areas. 

At the category level, information technologies and mathematics curricula demonstrate a 

strong emphasis on computational thinking, data analysis, modelling, and simulation, 

highlighting the productive and analytical dimensions of instructional technologies. Other 

subject areas, including religious culture, physical education, music, history, and language and 

literature, incorporate instructional technologies through categories such as digital ethics, 

digital content creation, digital research, and technology-supported performance and 

observation. 

Table 7 

Category-Level Distribution of Digital Competency, AI Literacy, and Instructional Technology Indicators 

Across Grades 1–12 Courses 

Course Title Level 

Number of 

Learning 

Outcomes 

Categories 

Religious Culture 

and Moral 

Knowledge 

Grades 4–8 8 
Digital Competence, Instructional 

Technology 

Music (TEGM) Grades 1–8 8 
Digital Competence, Digital Culture, Sound 

Technology 

Information 

Technologies and 

Software 

Grades 5–6 10 
Digital Competence, Artificial Intelligence, 

Programming 

Physical Education 

and Sports 
Grades 5–8 8 

Digital Competence, Artificial Intelligence, 

Motion Analysis 

Revolution History 

(History of the 

Turkish Republic) 

Grade 8 6 
Digital Competence, Digital Content, 

Digital Research 

Turkish Language 

and Literature 
Grades 9–12 8 

Digital Competence, Digital Literacy, 

Digital Ethics 

Mathematics Grades 9–12 10 
Digital Competence, Instructional 

Technology 
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Overall, the findings indicate that instructional technologies at the upper secondary level 

are embedded not only as technical tools but also as pedagogical resources supporting 

analytical, cultural, and ethical dimensions of learning. 

The table reports findings at the category level. To illustrate how these indicators are 

reflected across different grade levels and subject areas, the following learning outcomes from 

the NCT are provided as representative examples. 

Example 1 – Grades 1–4 (Life Studies Curriculum) 

“Teknolojik araçları güvenli ve amacına uygun kullanır.” 

(Author’s translation: “Uses technological tools safely and appropriately.”) 

Example 2 – Grades 5–8 (Information Technologies and Software Curriculum) 

“Bir problemin çözümü için algoritma oluşturur.” 

(Author’s translation: “Creates an algorithm to solve a problem.”) 

Example 3 – Grades 9–12 (Information Technologies and Software Curriculum) 

“Yapay zekâ kavramını ve temel çalışma mantığını açıklar.” 

(Author’s translation: “Explains the concept of artificial intelligence and its basic working 

principles.”) 

At the category level, digital competencies emerge as a common component across all 

courses, while AI-related categories are primarily reflected in information technology and 

physical education through technology-supported practices. Categories such as digital culture, 

ethics, and research are associated with higher-order thinking and value-oriented learning, 

whereas instructional technologies appear across diverse disciplines, indicating the widespread 

use of digital tools to support learning environments. 

Table 8 presents the distribution of learning outcomes across courses at the upper 

secondary education level. 

Table 8 

Category-Level Distribution of Digital Competencies, AI Literacy, and Instructional Technologies Across 

Grades 9–12 Curricula 

Course Title Level 

Number of 

Learning 

Outcomes 

Categories 

Physics Grades 9–12 8 
Digital Competence, Simulation, Artificial 

Intelligence 

Chemistry Grades 9–12 8 
Digital Competence, Artificial Intelligence, 

Simulation 

Biology Grades 9–12 9 
Digital Competence, Artificial Intelligence, 

Instructional Technology 

Geography Grades 9–12 7 
Digital Competence, Instructional 

Technology 

Philosophy Grades 9–12 6 
Digital Competence, Instructional 

Technology 

History Grades 9–12 9 
Digital Competence, Artificial Intelligence, 

Digital Content 

Revolution 

History 
Grade 12 6 

Digital Competence, Digital Ethics, Digital 

Content 
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Based on the data presented in Table 8, learning outcomes related to digital competencies 

at the upper secondary education level show increased depth across both cognitive and 

practical dimensions. In science-related curricula, categories associated with artificial 

intelligence and simulation are more prominently represented, whereas social science curricula 

emphasise digital ethics and digital content creation. 

At the category level, biology and history curricula demonstrate a relatively high 

concentration of digital learning outcomes, reflecting the integration of instructional 

technologies into experimental learning and digital content production. Physics and chemistry 

curricula highlight simulation and AI-supported modelling, indicating the use of technology to 

support the understanding of abstract concepts. In geography and philosophy, digital 

competencies are reflected through categories related to digital mapping, information 

visualisation, and digital reasoning. Overall, these findings suggest that digital competencies 

and instructional technologies at the upper secondary level are embedded across disciplines 

in diverse pedagogical forms. 

The table reports findings at the category level. To illustrate how these categories are 

reflected in upper secondary education curricula, the following learning outcomes from the 

NCT are provided as representative examples. 

Example 1 – Grades 9–12 (Information Technologies and Software Curriculum) 

“Yapay zekâ kavramını ve temel çalışma mantığını açıklar.” 

(Author’s translation: “Explains the concept of artificial intelligence and its basic working 

principles.”) 

Example 2 – Grades 9–12 (Physics Curriculum) 

“Fiziksel olayları dijital simülasyonlarla modeller.” 

(Author’s translation: “Models physical phenomena using digital simulations.”) 

Example 3 – Grades 9–12 (Philosophy Curriculum) 

“Dijital teknolojilerin etik sonuçlarını tartışır.” 

(Author’s translation: “Discusses the ethical implications of digital technologies.”) 

At the category level, digital competencies emerge as a common axis across courses at the 

upper secondary education level, reflecting their interdisciplinary integration. AI-related 

categories are most prominently represented in science subjects, where AI supports data 

analysis, modelling, and simulation-based learning. In social science subjects, categories 

related to digital content and digital ethics are more visible, highlighting responsible and 

accurate engagement in digital content creation. Instructional technologies are integrated 

across disciplines in varied ways, indicating increasingly interactive and technology-enhanced 

learning environments. 

Table 9 presents the distribution of learning outcomes across courses at the upper 

secondary education level. 
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Table 9 

Category-Level Distribution of Digital Competencies, AI Literacy, and Instructional Technologies Across 

Upper Secondary Education Curricula 

Course Title Level 

Number of 

Learning 

Outcomes 

Categories 

English Grades 9–12 8 
Digital Competence, Artificial 

Intelligence, Content Creation 

Visual Arts Grades 9–12 8 
Digital Competence, Artificial 

Intelligence, Augmented Reality 

Music Grades 9–12 8 
Digital Competence, Artificial 

Intelligence, Digital Culture 

Religious Culture and 

Moral Knowledge 
Grades 9–12 6 

Digital Competence, Digital Content, 

Ethics 

Physical Education and 

Sports 
Grades 9–12 8 

Digital Competence, Artificial 

Intelligence, Sports Technologies 

Based on the data presented in Table 9, learning outcomes related to digital competencies 

and AI literacy at the upper secondary level extend beyond science and informatics to include 

arts, culture, ethics, and sports. In language and arts curricula, digital competencies and AI-

related categories are integrated with creative production and cultural expression, reflecting 

the use of digital tools to support content creation and creative practices. 

Categories associated with digital ethics and digital content are particularly visible in social 

and values-oriented subjects, highlighting responsible and value-based engagement in digital 

environments. In physical education, AI-supported measurement, performance analysis, and 

the use of digital data illustrate the application of instructional technologies to technology-

enhanced physical learning. Overall, these findings indicate that digital competencies and 

instructional technologies at the upper secondary level are embedded across diverse 

disciplines in pedagogically varied forms. 

The table reports findings at the category level. To illustrate how these categories are 

reflected in upper secondary education curricula, the following learning outcomes from the 

NCT are provided as representative examples. 

Example 1 – Upper Secondary (Information Technologies and Software Curriculum) 

“Dijital öğrenme ortamlarını ve platformları kullanarak öğrenme sürecini yönetir.” 

(Author’s translation: “Manages the learning process by using digital learning environments 

and platforms.”) 

Example 2 – Upper Secondary (Physics Curriculum) 

“Fiziksel olayları dijital simülasyonlarla modeller.” 

(Author’s translation: “Models physical phenomena using digital simulations.”) 

Example 3 – Upper Secondary (Philosophy Curriculum) 

“Yapay zekâ ve dijital teknolojilerin insan ve toplum üzerindeki etik etkilerini tartışır.” 

(Author’s translation: “Discusses the ethical impacts of artificial intelligence and digital 

technologies on individuals and society.”) 

From a thematic perspective, Digital Competencies emerge as a core analytical theme 

represented across all courses, demonstrating that NCT sustains an interdisciplinary approach 

to digital learning. The Artificial Intelligence theme is strongly represented in traditionally non-

technical fields such as art, music, and physical education, indicating that AI is assuming new 
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pedagogical roles in creative and embodied learning processes. Innovative domains such as 

Augmented Reality (AR) and sports technologies provide evidence that the curriculum 

integrates digital competencies with experiential and practice-based learning. The categories 

of Digital Ethics and Digital Culture further reinforce the model’s aim to cultivate students as 

responsible and reflective digital citizens in both productive and consumptive digital contexts. 

Discussion 

Before discussing the implications of the findings, it is important to clarify the scope of this 

study. The analysis does not evaluate the NCT as a whole; rather, it focuses exclusively on the 

alignment of the learning objectives with international framework dimensions such as 

DigComp 2.2 and the UNESCO AI Competency Frameworks. Therefore, the findings and 

interpretations presented here should be understood as referring specifically to the learning-

outcome dimension of the NCT. It is essential to clarify that this study analysed only the learning 

outcomes of the NCT, not teacher education curricula. Therefore, teacher competencies are 

discussed solely in the context of how they may influence the implementation of digitally 

oriented learning outcomes, not as an examined data source. 

The findings of this study indicate that learning outcomes in the national curricula published 

in 2024 reflect a structured emphasis on digital competencies, Artificial Intelligence (AI) literacy, 

and instructional technologies. Across educational levels, these learning outcomes 

demonstrate a developmental pattern in which digital competencies progress from basic 

awareness in early education to more application- and production-oriented forms in upper 

secondary education. This pattern corresponds with international principles of inclusive, ethical, 

and productive digital competencies articulated by UNESCO (2023) and OECD (2023). 

The distribution of digital competency-related learning outcomes across subject areas 

shows strong correspondence with the European Union’s DigComp 2.2 Framework (Vuorikari, 

Kluzer, & Punie, 2022), particularly in terms of data literacy, digital safety, and ethical use. 

Importantly, these competencies are reflected in learning outcomes not only through the use 

of digital tools but also through expectations related to learning design, problem-solving, and 

responsible digital engagement. This distinction supports the OECD’s (2023) conceptual 

differentiation between digital transition (tool adoption) and digital competence (the 

transformation of learning and assessment processes). 

In science and mathematics curricula, learning outcomes related to data literacy, algorithmic 

thinking, and simulation align with computational thinking processes identified in the 

international literature as core components of AI-supported learning (Holmes et al., 2022; 

Luckin et al., 2023). However, the analysis of learning outcomes suggests that AI literacy is not 

yet organised through a clearly articulated pedagogical progression across grade levels, which 

contrasts with UNESCO’s (2024a, 2024b) emphasis on the gradual development of AI 

competencies. 

Learning outcomes in social sciences, philosophy, and religious education frequently 

emphasise digital ethics, digital citizenship, and digital research. This pattern indicates that 

digital competencies are framed not solely as technical skills but also as value-oriented learning 

outcomes, consistent with UNESCO’s human-centred approach to AI and digital education 

(Miao & Holmes, 2023). Nevertheless, as these themes are often embedded implicitly within 

learning outcomes, their systematic assessment may present challenges. 

In arts, music, and physical education curricula, learning outcomes associated with 

augmented reality, sound technologies, and sports technologies illustrate the extension of 

digital competencies into creative, cultural, and embodied learning contexts. These findings 
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resonate with the Education 4.0 perspective proposed by the World Economic Forum (2020), 

which highlights creativity, experiential learning, and immersive digital environments. As this 

study is limited to analysing learning outcomes, further research is needed to examine how 

such practices are implemented in instructional contexts. 

Overall, the findings suggest that the learning outcomes articulated in the national curricula 

demonstrate a structured integration of digital competencies alongside cognitive, ethical, and 

cultural dimensions. At the same time, the analysis of learning outcomes highlights several 

areas where further development may be required. 

First, the distribution of AI-related learning outcomes indicates the need for a more clearly 

articulated pedagogical progression in AI literacy, moving from foundational awareness toward 

application- and production-oriented competencies. Second, while this study does not 

examine teacher education or instructional implementation, the alignment of curriculum 

learning outcomes with international frameworks implies that professional development in AI-

supported pedagogy and ethical awareness may be an important area for future research. 

Finally, as the present analysis is limited to learning outcomes, further studies could explore 

how digital competencies are reflected in assessment practices and whether emerging digital 

or AI-supported assessment approaches align with the intended curriculum outcomes. 

In conclusion, the analysis of curriculum learning outcomes indicates substantial alignment 

with international digital competency and AI literacy frameworks, particularly in categories 

related to digital ethics, safety, accessibility, responsible digital citizenship, and foundational AI 

understanding. These patterns suggest that human-centred and inclusive digital learning 

principles are reflected at the level of intended learning outcomes. 

At the same time, as this study is limited to the analysis of learning outcomes, further 

research is needed to examine how these competencies are enacted through pedagogy, 

teacher professional development, and assessment practices across grade levels. Accordingly, 

the conclusions presented here should be interpreted as pertaining solely to the learning-

outcome dimension and not as an evaluation of the curriculum framework as a whole. 

Conclusion and Implications 

This study examined curriculum learning outcomes in relation to digital competencies, 

artificial intelligence (AI) literacy, and instructional technologies, with a focus on their 

correspondence to key dimensions of 21st-century skills. The findings indicate that learning 

outcomes reflect a developmental pattern from early childhood to upper secondary education, 

emphasising digital citizenship, data literacy, ethical awareness, and the use of instructional 

technologies across subject areas. As the analysis is limited to learning outcomes, the 

conclusions should be interpreted within this scope and should not be regarded as an 

evaluation of the curriculum framework as a whole. 

The analysis indicates substantial alignment between curriculum learning outcomes and the 

EU DigComp 2.2 Framework (Vuorikari, Kluzer, & Punie, 2022) as well as UNESCO’s AI 

Competency Frameworks (Miao, Shiohira, & Lao, 2024; Miao & Cukurova, 2024), particularly in 

categories related to digital safety, ethical technology use, and data literacy. In line with the 

OECD Digital Education Outlook 2023’s distinction between digital transition and digital 

competencies (OECD, 2023), these findings suggest an emphasis on competency-oriented 

learning outcomes rather than tool-focused adaptation. However, as the analysis is limited to 

learning outcomes, further research is needed to examine how AI pedagogy, teacher 

competencies, and assessment practices are articulated and implemented beyond the intended 

curriculum. 



International Journal of Curriculum and Instructional Studies, 16(1), 2026, 56-81 Bayra 

 73 

International literature highlights that the development of digital competencies in education 

extends beyond the mere adoption of technological tools to include learning culture, 

pedagogical design, and ethical considerations (Holmes et al., 2022; Luckin et al., 2023). In this 

context, the analysis of curriculum learning outcomes indicates alignment with UNESCO’s 

(2023) principles of human-centred, ethical, and inclusive digital transformation, particularly 

through outcomes related to digital ethics, safety, responsible digital citizenship, and 

accessibility. However, as these findings are limited to the learning-outcome dimension, further 

research is required to examine how such principles are sustained and operationalised across 

pedagogical and implementation practices. 

In summary, the analysis of curriculum learning outcomes indicates substantial alignment 

with international trends in digital competencies and AI literacy. At the same time, as this study 

is limited to the learning-outcome dimension, further research is needed to examine how these 

competencies are coherently supported through pedagogy, teacher development, and 

assessment practices. Accordingly, the conclusions should be interpreted as pertaining solely 

to intended learning outcomes and not as an evaluation of the curriculum framework as a 

whole. 

Recommendations 

Based on the analysis of learning outcomes, three recommendations are proposed: 

• Gradual integration of AI literacy. AI-related learning outcomes should be structured 

progressively across levels of awareness, application, and production, with clear 

distinctions across educational stages to support developmental continuity. 

• Support for teacher competencies. Although teacher education was beyond the scope of 

this study, alignment with UNESCO’s AI Competency Framework for Teachers (Miao & 

Cukurova, 2024) suggests the need for professional-development initiatives focusing on 

AI pedagogy, digital assessment, and ethical awareness. 

• Alignment of assessment practices with digital competencies. To ensure coherence 

between intended learning outcomes and evaluation, assessment approaches should 

increasingly reflect digital competencies, including data use, creativity, and ethical 

reasoning, through performance-oriented and technology-supported methods. 
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TÜRKÇE GENİŞ ÖZET 

Türkiye Ulusal Öğretim Programlarında 21. Yüzyıl Becerileri: Dijital 

Yeterlik, Yapay Zekâ ve Öğretim Teknolojileri 

Giriş 

Eğitim sistemleri, yirmi birinci yüzyılın dijital ekosistemi içinde yeniden yapılandırılmaktadır. 

Dijital yeterliklerin, yapay zekâ (YZ) okuryazarlığının ve teknoloji destekli öğrenme süreçlerinin 

öğretim programlarına bütüncül biçimde entegre edilmesi giderek daha kritik hâle gelmiştir. 

UNESCO (2023) ve OECD (2023), dijital dönüşümün insan merkezli, etik ve kapsayıcı bir 

çerçevede ele alınması gerektiğini vurgulamaktadır. Türkiye Cumhuriyeti Millî Eğitim Bakanlığı 

tarafından 2024 yılında yayımlanan öğretim programları, beceri ve değer temelli bir yaklaşımla 

yeniden düzenlenmekte; öğrenme çıktıları dijital yeterliklere, veri okuryazarlığına, etik 

farkındalığa ve YZ okuryazarlığına yer vermektedir. Bu yönelim, Avrupa Birliği’nin DigComp 2.2 

Dijital Yeterlik Çerçevesi (Vuorikari, Kluzer & Punie, 2022) ve UNESCO’nun YZ Yeterlik 

Çerçeveleri (Miao, Shiohira & Lao, 2024; Miao & Cukurova, 2024) ile önemli ölçüde 

örtüşmektedir. 

Bu çalışmanın amacı, öğretim programlarında yer alan öğrenme çıktılarının dijital yeterlikler, 

yapay zekâ (YZ) okuryazarlığı ve öğretim teknolojileri boyutlarında nasıl yapılandırıldığını ortaya 

koymaktır. Türkiye bağlamında, öğretim programlarındaki öğrenme çıktılarının uluslararası 

dijital yeterlik çerçeveleriyle (DigComp 2.2 ve UNESCO AI Frameworks) hizalanma düzeyi henüz 

sistematik olarak incelenmemiştir. Bu nedenle, bu araştırma şu sorulara yanıt aramaktadır: 

1. Türkiye ulusal öğretim programlarında dijital yeterlikler, YZ okuryazarlığı ve öğretim 

teknolojileriyle ilişkili hangi öğrenme çıktıları öne çıkmaktadır?  

2. Bu öğrenme çıktıları uluslararası dijital yeterlik ve YZ çerçeveleriyle nasıl 

hizalanmaktadır?  

3. Dijital yeterliklerin dağılımı farklı disiplinlerde nasıl çeşitlenmektedir?  

4. Dijital yeterlikler öğretim programlarında ne ölçüde açık biçimde yer almakta ve dersler 

ile eğitim kademelerine göre nasıl farklılaşmaktadır? 

Bu çalışma, Türkiye ulusal öğretim programlarının öğrenme çıktıları boyutunu temel alarak, 

Türkiye’nin eğitimde dijital dönüşüm yönelimine ilişkin karşılaştırmalı ve analitik bir bakış 

sunmaktadır.  
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Yöntem 

Bu araştırmanın veri toplama ve inceleme sürecinde doküman analizi tekniği kullanılmıştır. 

Doküman analizi, yazılı materyallerin sistematik olarak incelenmesi yoluyla araştırma sorularının 

yanıtlanmasını amaçlayan bir tekniktir (Bowen, 2009). Çalışmanın amacı, Türkiye ulusal öğretim 

programlarında yer alan öğrenme çıktılarının dijital yeterlikler, yapay zekâ (YZ) okuryazarlığı ve 

öğretim teknolojileri bağlamında nasıl yapılandırıldığını incelemektir. 

Araştırmanın veri kaynağı, Millî Eğitim Bakanlığı tarafından 2024 yılında yayımlanan ulusal 

öğretim programlarıdır. Bu doğrultuda, okul öncesi, ilkokul, ortaokul ve lise düzeylerinde yer 

alan 33 öğretim programı incelenmiştir. Programlar; fen bilimleri, matematik, sosyal bilimler, dil 

ve edebiyat, sanat, beden eğitimi, din kültürü ve felsefe gibi farklı disiplinleri kapsamaktadır. 

Tüm dokümanlar, Bakanlığın resmi dijital portalında yayımlanan PDF formatındaki metinlerden 

elde edilmiştir. 

Veri toplama sürecinde, öğretim programlarındaki öğrenme çıktıları anahtar kelime temelli 

tarama yoluyla belirlenmiştir. Tarama sürecinde “dijital”, “teknoloji”, “yapay zekâ”, “veri”, “bilgi 

okuryazarlığı”, “çevrim içi”, “dijital vatandaşlık”, “etik” ve “güvenlik” gibi kavramlar kullanılmıştır. 

Belirlenen öğrenme çıktıları, bağlamları dikkate alınarak dijital yeterlikler, YZ okuryazarlığı ve 

öğretim teknolojileri olmak üzere üç ana tema altında kodlanmıştır. Kodlama süreci üç aşamada 

gerçekleştirilmiştir: 

(i) dijital teknolojiyle ilişkili öğrenme çıktılarının belirlenmesi, 

(ii) bu çıktılarının ilgili temalar altında sınıflandırılması, 

(iii) kodlanan verilerin ders ve eğitim kademelerine göre tablolaştırılması. 

Elde edilen bulgular, Avrupa Birliği’nin DigComp 2.2 Dijital Yeterlik Çerçevesi (Vuorikari, 

Kluzer & Punie, 2022) ve UNESCO Yapay Zekâ Yeterlik Çerçeveleri (Miao, Shiohira & Lao, 2024; 

Miao & Cukurova, 2024) temel alınarak karşılaştırmalı biçimde yorumlanmıştır. Çalışmanın 

güvenirliği, kodlama sürecinin yinelemeli biçimde yürütülmesi ve kodların uluslararası 

çerçevelerle sürekli karşılaştırılması yoluyla desteklenmiştir. Kavramsal geçerlik, kullanılan tema 

ve kategorilerin DigComp 2.2 ve UNESCO YZ çerçevelerine dayandırılmasıyla sağlanmıştır. 

Araştırmada yalnızca kamuya açık ve serbest erişimli dokümanlar kullanıldığı için etik kurul izni 

gerekmemektedir. Araştırma sürecinde bilimsel dürüstlük ve atıf etiği ilkelerine uyulmuştur. 

Bu çalışma, yalnızca Türkiye ulusal öğretim programlarında yer alan öğrenme çıktıları ile 

sınırlıdır. Öğretmen uygulamaları, ders materyalleri ve ölçme-değerlendirme süreçleri kapsam 

dışındadır. Dolayısıyla bulgular, öğretim programlarının uygulamaya dönük etkilerine değil, 

öngörülen öğrenme çıktılarının yapısal özelliklerine ilişkindir. 

Bulgular 

Araştırma bulguları, Türkiye ulusal öğretim programlarında yer alan öğrenme çıktılarını 

içeren dijital yeterlikler, yapay zekâ (YZ) okuryazarlığı ve öğretim teknolojileriyle ilişkili 

unsurların tüm eğitim kademelerinde bulunduğunu göstermektedir. Bulgular, dijital 

yeterliklerle ilişkili öğrenme çıktılarının okul öncesinden lise seviyesine doğru kademeli bir 

gelişim gösterdiğini; bu süreçte dijital farkındalık, veri okuryazarlığı, etik davranış ve öğretim 

teknolojilerinin kullanımına yapılan vurgunun giderek arttığını ortaya koymaktadır. 

İlkokul düzeyinde, dijital yeterliklerle ilişkili öğrenme çıktılarının temel farkındalık ve güvenli 

kullanım odaklı yapılandığı görülmektedir. Özellikle Türkçe, Hayat bilgisi ve matematik 
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derslerinde dijital vatandaşlık, dijital okuryazarlık ve etik kullanım temalarının öne çıktığı 

belirlenmiştir. Beden eğitimi ve oyun derslerinde ise dijital araçların etkileşim, oyun ve hareket 

temelli öğrenme süreçlerini destekleyici biçimde kullanıldığına ilişkin öğrenme çıktılarına yer 

verilmiştir. 

Ortaokul düzeyinde, dijital yeterlik bileşenlerinin daha sistematik ve disiplinlerarası bir yapıya 

kavuştuğu görülmektedir. Matematik, Fen Bilimleri ve İngilizce derslerinde yapay zekâ (YZ), 

algoritmik düşünme, veri analizi ve karma öğrenme uygulamalarına yönelik öğrenme çıktıları 

dikkat çekmektedir. Sosyal bilgiler ve Türkçe derslerinde ise dijital araştırma, medya 

okuryazarlığı ve etik davranış temalarının öne çıktığı belirlenmiştir. Bu bulgular, ortaokul 

düzeyinde öğrencilerin dijital üretim ve problem çözme süreçlerine daha etkin biçimde 

katılmalarını hedefleyen öğrenme çıktılarının arttığını göstermektedir. 

Ortaöğretim düzeyinde, dijital yeterliklerle ilişkili öğrenme çıktılarının bilişsel ve uygulamalı 

boyutlarının derinleştiği görülmektedir. Bilişim Teknolojileri ve Yazılım, Matematik, Fen Bilimleri 

(Fizik, Kimya, Biyoloji) ve Tarih derslerinde YZ, programlama, modelleme ve simülasyon 

temalarının daha belirgin biçimde yer aldığı tespit edilmiştir. Coğrafya ve felsefe derslerinde 

dijital haritalama, veri görselleştirme ve dijital düşünme becerilerine yönelik öğrenme çıktıları 

öne çıkarken, T.C. İnkılap Tarihi ve Atatürkçülük dersinde dijital içerik üretimi ve dijital etik 

temaları dikkat çekmektedir. 

Sanat, dil, din ve spor derslerinde ise dijital yeterliliklerle ilişkili öğrenme çıktıların yaratıcı 

üretim ve kültürel ifade boyutlarıyla ilişkilendirildiği görülmektedir. İngilizce, müzik ve görsel 

sanatlar derslerinde yapay zekâ destekli öğrenme, artırılmış gerçeklik (AR) uygulamaları ve ses 

teknolojileri gibi öğretim yaklaşımlarına işaret eden öğrenme çıktılarına yer verilmektedir. 

Beden eğitimi ve spor dersinde dijital performans analizi ve spor teknolojilerinin kullanımına 

ilişkin çıktıların ön plana çıktığı görülürken, Din kültürü ve ahlak bilgisi dersinde dijital etik ve 

dijital vatandaşlık temaları vurgulanmaktadır. 

Genel olarak bulgular, dijital yeterliklerle ilişkili öğrenme çıktılarının tüm kademelerde yatay 

bir eksen oluşturduğunu; YZ okuryazarlığı ve öğretim teknolojileriyle ilişkili öğrenme çıktılarının 

ise özellikle ortaokul ve lise düzeylerinde daha belirgin hâle geldiğini göstermektedir. Öğrenme 

çıktı düzeyinde yapılan karşılaştırmalar, öğretim programlarının UNESCO Yapay Zekâ Yeterlik 

Çerçevesi ve Avrupa Birliği DigComp 2.2 Çerçevesi ile özellikle veri okuryazarlığı, dijital güvenlik 

ve etik farkındalık boyutlarında anlamlı düzeyde örtüştüğünü ortaya koymaktadır. 

Bu bulgular, Türkiye ulusal öğretim programlarındaki öğrenme çıktılarının, dijital becerileri 

yalnızca teknolojik araç kullanımıyla sınırlı görmeyen, bilişsel ve değer temelli öğrenme 

süreçleriyle ilişkilendiren bir yaklaşıma işaret ettiğini göstermektedir. 

Tartışma 

Bu tartışma bölümü, Türkiye ulusal öğretim programlarında yer alan öğrenme çıktılarına 

dayanmaktadır; öğretmen eğitimi, materyaller ve uygulama süreçleri bu çalışmanın kapsamı 

dışındadır. Bulgular, öğretim programlarında dijital yeterlikler, yapay zekâ (YZ) okuryazarlığı ve 

öğretim teknolojileriyle ilişkili öğrenme çıktılarının okul öncesinden lise düzeyine doğru 

kademeli bir gelişim örüntüsü sergilediğini göstermektedir. Bu durum, UNESCO (2023) ve 

OECD (2023) tarafından vurgulanan insan merkezli, etik ve kapsayıcı dijital dönüşüm ilkeleriyle 

öğrenme çıktıları düzeyinde anlamlı bir örtüşmeye işaret etmektedir. 

Dijital yeterliklerle ilişkili öğrenme çıktılarının farklı disiplinlere yatay biçimde dağıldığı 

bulgusu, Avrupa Birliği’nin DigComp 2.2 Dijital Yeterlik Çerçevesi (Vuorikari, Kluzer ve Punie, 
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2022) ile uyumludur. Bu uyum, OECD’nin (2023) dijital geçiş ile dijital yeterlikler arasında yaptığı 

kavramsal ayrım çerçevesinde değerlendirildiğinde, ulusal öğretim programlarının öğrenme 

çıktılarına yönelik yetkinlik temelli bir yaklaşım sergilediğini göstermektedir. 

Fen ve matematik derslerinde öne çıkan veri okuryazarlığı, algoritmik düşünme ve 

simülasyon temaları, YZ destekli öğrenmenin temel bileşenleri olarak tanımlanan bilişimsel 

düşünme süreçleriyle (Holmes ve ark., 2022) örtüşmektedir. Sosyal bilimler ve değer eğitimi 

derslerinde dijital etik, dijital vatandaşlık ve dijital araştırma temalarının öne çıkması ise dijital 

yeterliklerin yalnızca teknik becerilerle sınırlı görülmediğini, değer temelli bir öğrenme 

yaklaşımıyla ilişkilendirildiğini göstermektedir. Bu bulgu, UNESCO’nun insan merkezli YZ 

yaklaşımıyla (Miao ve Holmes, 2023) tutarlıdır. 

Bununla birlikte, YZ okuryazarlığına ilişkin öğrenme çıktılarının pedagojik açıdan açık ve 

aşamalı bir yapı sunmadığı görülmektedir. Bu durum, UNESCO’nun (2024a, 2024b) YZ 

yeterliklerinin aşamalı gelişimine ilişkin önerileriyle karşılaştırıldığında, öğrenme çıktıları 

düzeyinde daha belirgin bir yapılandırma ihtiyacına işaret etmektedir. Öğretmen yeterlikleri ve 

ölçme-değerlendirme süreçleri bu çalışmanın kapsamı dışında olmakla birlikte, bu alanların 

öğrenme çıktılarıyla nasıl ilişkilendirildiğinin gelecekteki çalışmalarla ele alınması 

gerekmektedir. 

Genel olarak bulgular, Türkiye ulusal öğretim programlarında yer alan öğrenme çıktılarının 

uluslararası dijital eğitim çerçeveleriyle önemli ölçüde örtüştüğünü; ancak bu uyumun 

uygulama ve değerlendirme boyutlarında nasıl karşılık bulduğunun ayrı araştırmalarla 

incelenmesi gerektiğini göstermektedir. 

Sonuç ve Öneriler 

Bu araştırma, Türkiye ulusal öğretim programlarında yer alan öğrenme çıktılarının dijital 

yeterlikler, yapay zekâ (YZ) okuryazarlığı ve öğretim teknolojileriyle nasıl yapılandırıldığını 

ortaya koymuştur. Bulgular, dijital yeterliklerle ilişkili öğrenme çıktılarının okul öncesinden lise 

düzeyine doğru kademeli bir gelişim örüntüsü sergilediğini; erken yaşlarda farkındalık 

düzeyinde başlayan dijital becerilerin üst kademelerde uygulama ve üretim boyutlarına 

yöneldiğini göstermektedir. Bu bulgular, UNESCO (2023) ve OECD (2023) tarafından 

vurgulanan etik, kapsayıcı ve üretken dijital dönüşüm ilkeleriyle öğrenme çıktıları düzeyinde 

tutarlılık göstermektedir. 

Dijital yeterliklerin farklı disiplinlere yatay biçimde dağıldığına ilişkin bulgular, Avrupa 

Birliği’nin DigComp 2.2 Dijital Yeterlik Çerçevesi (Vuorikari, Kluzer ve Punie, 2022) ile uyumlu 

bir yapı sergilemektedir. Öğrenme çıktıları incelendiğinde, dijital güvenlik, veri okuryazarlığı ve 

etik teknoloji kullanımına yönelik vurguların öne çıktığı görülmektedir. Bununla birlikte, 

UNESCO’nun Yapay Zekâ Yeterlik Çerçevesi (Miao ve Cukurova, 2024) perspektifinden 

değerlendirildiğinde, Yapay Zekâ okuryazarlığına ilişkin öğrenme çıktılarının açık biçimde 

aşamalı bir pedagojik yapı sunmadığı anlaşılmaktadır. 

Araştırmanın genel sonuçları, Türkiye ulusal öğretim programlarında yer alan öğrenme 

çıktılarının dijital becerileri yalnızca teknolojik araç kullanımıyla sınırlı görmeyen, pedagojik, etik 

ve kültürel boyutlarla ilişkilendiren bir yaklaşıma işaret ettiğini göstermektedir. Bu durum, dijital 

yeterliklerin bilişsel, duyuşsal ve değer temelli öğrenme alanlarıyla bağlantılı biçimde ele 

alındığını ortaya koymaktadır. 

Bu doğrultuda, çalışmanın öğrenme çıktılarından elde edilen bulgulara dayalı olarak üç 

temel öneri sunulmaktadır:  
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(i) YZ okuryazarlığının aşamalı yapılandırılması: YZ ile ilişkili öğrenme çıktılarının farkındalık, 

uygulama ve üretim düzeylerini açık biçimde ayırt edecek şekilde düzenlenmesi; 

(ii) Öğretmen yeterlikleriyle ilişkilendirme: Öğretmen eğitimi bu çalışmanın kapsamı dışında 

olmakla birlikte, UNESCO’nun Öğretmenler için YZ Yeterlik Çerçevesi (Miao ve Cukurova, 2024) 

doğrultusunda, öğrenme çıktılarının öğretmen yeterlikleriyle nasıl ilişkilendirilebileceğinin 

gelecekteki araştırmalarla ele alınması; 

(iii) Değerlendirme süreçleriyle uyum: Öğrenme çıktılarında öngörülen dijital yeterliklerin 

ölçme ve değerlendirme süreçleriyle nasıl ilişkilendirildiğinin incelenmesi. 

Sonuç olarak, bu çalışma Türkiye ulusal öğretim programlarının öğrenme çıktıları düzeyinde 

uluslararası dijital yeterlik ve YZ okuryazarlığı çerçeveleriyle önemli ölçüde örtüştüğünü 

göstermektedir. Bununla birlikte, ulaşılan sonuçlar yalnızca öğretim programlarında yer alan 

öğrenme çıktılarına ilişkin verilere dayanmaktadır ve öğretim programlarının öğretmen eğitimi, 

uygulama süreçleri veya değerlendirme sistemleri dahil olmak üzere bütünsel bir 

değerlendirmesi olarak yorumlanmamalıdır. 
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Appendix 

This codebook supports the qualitative analysis of learning outcomes in the 2024 national 

curricula published by the Ministry of National Education. The analysis focuses exclusively on 

the learning outcomes dimension and examines their alignment with international digital 

competency and AI literacy frameworks. 

Analytical Framework:  

The analysis follows a hierarchical structure of themes, categories, and codes. Themes and 

categories were defined deductively based on DigComp 2.2 and the UNESCO AI Competency 

Frameworks, while codes were refined inductively through iterative examination of curriculum 

learning outcomes. 

Themes and Categories: 

Theme 1: Digital Competencies 

Students’ ability to access, evaluate, create, and communicate information using digital 

technologies in a safe and ethical manner. 

Categories: Information and data literacy; communication and collaboration; digital safety 

and ethics; digital content creation. 

Theme 2: AI Literacy 

Understanding core AI concepts, applications, limitations, and ethical implications. 

Categories: AI concepts and foundations; AI applications; AI ethics and social impact. 

Theme 3: Instructional Technologies 

Pedagogical use of digital tools to support teaching, learning, and assessment processes. 

Categories: Technology-enhanced learning; blended and digital learning environments; 

assessment and feedback technologies. 

Coding Procedure and Scope:  

Learning outcomes were identified using technology-related keywords, grouped into one 

theme, and coded at both the category and code levels. Coding decisions were verified through 

alignment with DigComp 2.2 and UNESCO frameworks. The codebook specifically applies to 

student learning outcomes; teacher competencies were not analyzed. 


